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THE CONSTITUTION OF LEAD OXIDE-SILICA GLASSES: 
|, ATOMIC ARRANGEMENT* 


By Georce J. Bar 


ABSTRACT 


A series of lead oxide-silica glasses varying in composition from 10 to 60 mol % of PbO 
was prepared and diffraction patterns were obtained. The observed intensity curves de- 
rived from these patterns were matched with curves calculated from assumed structures 
by means of the scattering equation of Zernicke and Prins. The atomic arrangement 
finally derived consists of a continuous, randomly oriented, three-dimensional network 


of silicon-oxygen tetrahedrons and lead atoms. 


There was no indication of molecular or 


aggregate formation and no discrete atomic grouping of this nature was postulated to 
explain the X-ray evidence. The study of this series of glasses further substantiates 
the results obtained by Warren and Loring for soda-silica glasses and is in accord with 


Zachariasen’s picture of glass. 


I. Introduction 

The constitution of glass has been a subject of 
much study and speculation, and the discussion 
of the true nature of glass has become especially 
fervent during the last ten years. From thermo- 
dynamic considerations and the comparison of 
the cooling curves of glassy and crystallizing ma- 
terials, glass has been termed a supercooled 
liquid.! It passes through the liquidus tempera- 
ture with a continuous change in its properties. 
Careful measurement of the properties of glasses 
over the full range of temperature, however, 
shows unique breaks in their property-tempera- 
ture curves at about 100°C below the liquidus.’ 
Many glass technologists consider that these 
breaks are due to a rapidly increasing inability of 
the glass to maintain an equilibrium degree of 
association as it is cooled through this critical 
temperature range. They explain that the break 


These papers (Parts I and II) were prepared from ma- 
terial presented i in a thesis submitted in partial fulfillment 
of the requirements for a degree of Doctor of Science, 
in the field of Ceramics, Department f Mining and 
Metallurgy, Massachusetts Institute of Technology, Cam- 
bridge, Mass., while on leave of absence from the Penn- 
sylvania State College, State College, Pa. 
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in the property-temperature curve of a glass re- 
sults from the intersection of a curve representing 
the change in properties at the high temperatures 
where equilibrium is readily established, with the 
curve representing low temperature conditions 
where equilibrium is not obtained. 

Other investigators attribute true significance 
to the transformation point and postulate 
that this is the temperature at which, on cooling, 
the glass changes from a viscous liquid to a solid.‘ 

From purely theoretical considerations of inter- 
atomic forces, glasses have been described as a con- 
tinuous, distorted network of atoms.“ Some con- 
sider the presence of aggregates which are ran- 
domly oriented with respect to each other. These 
aggregates may possess a definite orderly struc- 
ture but are exceedingly small.“ 

The X-ray has supplied the only direct evidence 
of atomic arrangement in glass. At first the 
diffraction pattern obtained from glass was 
interpreted to indicate crystallite formation.’ A 
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Glass, 192 pp. Published by Society of Glass Technology, 
Sheffield, England (1927). 

(6) G. Hagg, “Vitreous State, Jour. Chem. Phys. [Lon- 
Gon), 3 42-49 (1935); Ceram. Abs., 14[7] 161 (1935). 

(a) C. W. Parmelee, G. L. Clark, and A. E. Badger, 
“Diffractions of X-Rays by Ordinary Glass Subjected to 
Various Treatments,“ Jour. Soc. Glass Tech., 13 [52] 285 
90 (1929); Ceram. Abs., 9 [5] 339 (1930). 

(6) J. T. Randall, H. P. Rooksby, and B. S. Cooper, 


339 


w. 
12 


340 Bair 


more recent analysis, however, does not require 
the presence of aggregates or crystallites to ex- 
plain the position and breadth of the band on the 
diffraction pattern but indicates that a continuous, 
randomly oriented network of atoms may fully 
describe the structure.“ 

In view of this recent X-ray interpretation from 
which a more definite picture of the structure of 
glass was obtained than had heretofore been pos- 
sible, it seemed desirable to attempt a correlation 
of this atomic arrangement with the physical 
properties of the glass. It was proposed then to 
make a series of simple glasses and investigate 
their structures with X-rays. The physical 
properties of these glasses in the annealing range 
were then to be studied and correlated if possible 
with the structures determined. 

A series of lead oxide-silica glasses was selected 
for this study because workable glasses are 
formed over a wide range of composition and be- 
cause of the high X-ray scattering power of lead 
atoms which would permit more definite location 
in the structure. 

The first part of this investigation (presented 
here as Part I) is the study of the atomic ar- 
rangement of these lead oxide-silica glasses by 
means of the X-ray. 


Preparation of Glasses 

Seven glasses were prepared, ranging in com- 
position from 10 to 70 mol % of lead oxide. 
“Baker's analyzed” red lead containing less 
than 0.06% total impurities and purified quartz 
containing less than 0.25% total impurities’ were 
used in preparing the glasses. A melting pro- 
cedure suggested by Dr. Morey was followed as 
closely as possible. 

One important digression from Morey’s tech- 
nique was the use of clay crucibles instead of 
platinum. Batches of 300 grams required large 
crucibles, and because there was a possibility of 
ruining the platinum by contaminating it with 
lead, the cost of platinum crucibles was pro- 


Structure of Glasses; the Evidence of X-Ray Diffrac- 
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t Obtained through the courtesy of Corning Glass 


hibitive. Clay crucibles were made of pure kaolin 
and pure kaolin grog and were fired to 1600°C. 
These were dense and resistant to attack. For the 
high silica melts, the kaolin body was reinforced 
with 40% of fused alumina. 

Before proportioning the batches, the silica was 
calcined at 1500°C for five hours to convert it to 
cristobalite. A base glass consisting of equi- 
molecular proportions of PbO and SiO, was pro- 
portioned, melted, and quenched in water. The 
proper amount of lead oxide or silica was then 
added to this powdered base glass to give the 
series of glasses containing 30, 40, 50, 60, and 70 
mol % of PbO. The batches were fritted, dried, 
ground, and remelted three times. Care was 
taken in the third and final melting to fine the 
glass completely. The temperature was then 
dropped to a good working temperature for draw- 
ing the specimens. 

For the X-ray study, small slabs of glass were 
required. Because of the high absorptive power 
of the Pb atom, the slabs had to be very thin. 
Preliminary calculation of the linear adsorption 
coefficients to obtain values of optimum thickness 
for the best diffraction patterns indicated that the 
slab thicknesses should range between 0.004 to 
0.0008 centimeter. The simplest way to obtain 
glasses of this thickness was to gather the molten 
glass on the end of a small fused silica tube and 
blow it into bubbles. These were broken and 
pieces of proper thickness were selected. After 
satisfactory specimens were obtained, the re- 


. maining glass was worked out of the crucible and 


drawn into fibers for the other tests. 

For glasses containing less than 30% of lead 
oxide, a different melting procedure was required. 
The fining temperatures for these glasses were 
above 1600°C. A base glass containing 30 mol % 
of lead was prepared as described above. Proper 
silica addition was made and small 50-gram 
batches were melted in an induction furnace. 
In this case, single melts were made and the glass 
was cooled in the crucible. The outside portion 
of the glass and crucible were chipped away 
and a thin section of the center was prepared 
on a lap for the X-ray samples. The remainder 
of the piece was pulverized for analysis. 

With the exception of glasses Nos. 10 and 20, 
all the glasses were readily worked and shaped. 
As the lead-oxide content increased, the glasses 
were more readily melted and their viscosity range 
became quite short. Glass No. 70 devitrified 
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Constitution of Lead Oxide-Silica Glasses: Part I 


easily, and to avoid any possibility of incipient 
devitrification during test, it was decided to omit 
this glass from the series. 

The glasses were carefully analyzed for silica, 
iron, and aluminum, and the lead was determined 
by difference. The results are given in Table I. 


Taste I 
CuemicaL ANALYSES oF Leap Oxrme-Simica GLASSES 


Weight percentage Mol percentage 
Glass 
No. PbO SiO: PbO SiO: 
10 28.0 71.6 0.4 9.5 90.2 0.3 
20 47.0 52.0 1.0 19.9 79.2 9 
30 62.6 37.0 0.4 31.2 68.4 4 
40 71.1 28.6 0.3 39.9 59.8 3 
50 79.4 20.3 0.3 49.8 49.8 4 
60 84.6 15.0 0.4 60.0 39.4 .6 


ill. Experimental Procedure 

The X-ray study of the atomic arrangement in 
the glasses in the present investigation was con- 
ducted in the same manner as the previous glass 
studies by Warren and his associates.“ 

Diffraction patterns of the glasses were obtained 
by means of a Miiller tube, with a copper target, 
and a vacuum camera. The beam of the X-rays 
was monochromatized by reflecting the Ka: line 
from a sodium-chloride crystal. After passing 
through a window of aluminum foil and a col- 
limating tube, the purified beam struck the 
specimen. The slab of glass was cemented to a 
cap screwed onto the end of the collimating tube. 
This placed it in the exact center of the camera, 
the radius of which was 4.45 centimeters. The 
X-ray film was clamped to the cylindrical wall of 
the camera with brass rings. The primary beam 
passed through a hole in the film and out of the 
camera through an aluminum window. The 
camera was fitted with a vacuum-tight top and 
during operation a vacuum was maintained by 
means of a pump. 

For this investigation, the tube was operated at 
15 milliamperes and a 30-kilovolt peak. Thirty- 
hour exposures were sufficient to give distinct 
patterns. The patterns obtained are shown in 
Fig. 1. They are arranged in order of increasing 
PbO-content with the pattern for pure vitreous 
silica at the top. There are several significant 
facts readily recognized in these patterns. With 
increasing lead-oxide content, there is a con- 
tinuous sharpening of the principal band; the 
position of the band gradually changes to larger 
angles and a second, very diffused band becomes 
quite distinct. 
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A quantitative measure of the degree of blacken- 
ing and, hence, the amount of scattering for each 
value of 6 was obtained by means of a Kipp and 
Zonen microphotometer. The microphotometer 
curves were corrected for general scattering, and 
the comparative intensity curves were calculated 
by determining the logarithm of the ratio of total 
blackening, Do, to the difference, D,, between 
this total blackening and the observed blackening 


for the various values of =. The term, log 


* is proportional to the intensity of scattering 
= 

at the particular angle considered. The observed 
relative intensity curves drawn as full lines in 
Fig. 2 were obtained by plotting these calculated 


values of log for corresponding values of =. 


The observations made above concerning the 
characteristics of the diffraction patterns are still 
more obvious in these relative intensity curves. 


IV. Interpretation of Intensity Curves 
The method of interpretation of the intensity 
curves consists of assuming a possible atomic 
arrangement for the glasses. The assumed struc- 
ture is then checked by calculating the intensity 


of scattering for various values of 5 by means 


of an equation derived by Zernicke and Prins“ 
for intensity of scattering in liquids. The 
general form of this equation is 


I = 2.2. . — 


Where f,, and f. = atomic scattering factors for m and n 
atoms, respectively. 
„A sin 9 
X 
distance between m and n atoms. 

According to this equation the intensity of scat- 
tering at any particular angle depends on the 
character and number of atoms present and the 
distances between their centers. From the chemi- 
cal composition, the kinds and number of atoms 
are known, and it remains only to assume the 
proper distances in order to calculate the scat- 
tering. When an intensity curve calculated by 
this method matches the observed curve and if 
the assumed structure is in accordance with 

* F. Zernicke and J. A. Prins, The Bending of X-Rays in 


Liquids as an Effect of Molecular Arrangement,” Z. 
Physik, 41, 184 (1927). 
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Fic. 1.—Diffraction patterns of lead oxide-silica glasses, 


known atomic groupings of similar 
atoms in crystalline lattices, it can 
be concluded with some degree of cer- 
tainty that the structure assumed is 
reasonably close to the actual arrange- 
ment. 

The interpretation of the diffraction 
patterns for the lead oxide-silica glasses 
was simplified considerably by a study 
of the results obtained by Warren“ 
and his assistants for the other glasses 
investigated. The apparent difference 
between the character of the diffrac- 
tion patterns obtained in the present 
investigation and that for the soda- 
silica series was quite misleading, how- 
ever, and their true similarity was not 
discovered until after several other 
possible atomic arrangements were 
tried. 

The intensity curves obtained for 
the lead oxide-silica glasses give only 
one major peak which progressively 
moves to larger angles and sharpens 
considerably as the lead-oxide content 
increases. The curves for the series of 
soda-silica glasses gave two distinct 
major peaks. The height of the first 
peak decreased and the second one 
increased as the soda content in- 
creased, but there was no shift in the 
position of the bands. The reason 
for these differences at first appeared 
quite obvious. The intensity of scat- 
tering is proportional to the product 
of the atomic scattering factors, and 
since the atomic scattering factor for 
Pb*+* is about eight times that for 
or Sit those quantities in 
the summation which contained p- 
and especially those containing (fp,)’ 
would overshadow all other effects. 
Furthermore, since the peak moves 
continuously to ldrger angles with an 
increase in lead-oxide content, it was 
interpreted to mean that the dis- 
tances which were chiefly responsible 
for this main peak must be getting 
closer together. The only distance 
which might be expected to change 
continuously with an increase in lead- 
oxide content would be the Pb-Pb 
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498% PbO 


Fic. 2.—Observed and calculated intensity curves for lead oxide-silica glasses. 


distance. On this basis, attempts were made 
to build up a structure fulfilling these require- 
ments. Models of various types were con- 
structed, but no arrangement could be derived 
which would give a constant Pb—Pb distance of the 
required magnitude. 

Having failed in this approach to the solution 
of the structure, it was decided to ignore tem- 
porarily the preponderance of scattering which 
must arise from the Pb atom and start with new 
assumptions which were known to exist with some 
degree of certainty. These assumptions are (1) 
that the silicon atom will be surrounded tetra- 
hedrally by four oxygens, (2) that some of these 
oxygens will be joined to other silicons and some 
to lead atoms, and (3) that each lead atom will be 
joined to at least two oxygen atoms. From these 
assumptions and with a knowledge of ionic radii, 
distances can be calculated between atoms. 
The number of each kind of atom about any one 
atom can be calculated from the chemical com- 
position and the radius ratio. 

The calculation of the general equation for the 
scattering of X-rays by a series of lead oxide- 
silica glasses follows the same procedure as that 


used by Warren and Loring“ for soda-silica 
glasses. The composition of the glasses can be 
represented by (PbO), (SiO,) 1, where x is the 
mol fraction of PbO. Then the relative numbers 
of the different atoms are (x)Pb, (1 — x) Si, and 
(2 — x)O. The oxygens must be placed into 
two classes; those shared by silicon atoms, called 
Oz, and those bonded to only one silicon, called 
Oi. If y is the fraction of oxygens bonded to 
only one silicon, then Oi yO and O. = (1 —y)O. 
For each Oi there is one silicon-oxygen bond, and 
for each O, there are two silicon-oxygen bonds. 
Since the total number of silicon-oxygen bonds 
must be equal to four times the number of silicon 
atoms, 
10, + 2 O, = 4Si 
or 70 + 2(1 — y)O = 4Si 
— * 


1 
2 — * 


Si 
2 — =a 42 


The neighbors for the different atoms can now 
be calculated. The neighbors of any silicon atoms 


—— Observed 
XN 
7 * 
7 \ 39.9% oO 
/ 
99 
V 
/ * \\ 
——— 
J 312% PbO 1 / \600xPRO 
7 \ /} H \ 7 \ 
i | i 1 
— J} — 
~ j 
~ 
1 
0000 
1 — <x 
122 — 
2x 


Vs 


A Silicon Newwhbors 


@ Silicon Atom 

O Oxygen Atom 

D Lead Atom 16 
O Reference Atom 


D. Single-Bonded Oxygen 
Neighbors 


B. Lead Neighbors 


C. Double-Bonded Oxygen 
Neighbors 


E Lead Neighbors of Lead 


Fic. 3.—Atomic neighbors of lead oxide-silica glasses. 


are as follows: first, the atom itself at zero dis- 
tance. At a distance of 1.6A there will be four 
oxygens. Of these oxygens, some will be at- 
tached to other silicon atoms and others to lead 
atoms. The total number of oxygen-silicon bonds 


is 0 + 2(1 — 50 = (2 — y)O. The fraction 


leading to O: is then 


20 0 
(2 — 0 9 


Therefore, of the four oxygens surrounding the 
original silicon 
2 — 3x 


4 — 6x 
211 — x) 


128 
will be joined to other silicons at 3. 20A and 
“2 — 3x 2x 
4 0 — — 


1 — x) 1 — 


will be attached to lead atoms at 3. 80A. % Each 


If 4 Si-O-Pb angle is 180°, the Pb- Si distance would 
be 4.1A. In the distorted glass network, this angle is 


probably never 180°, and the true Pb- Si distance is some- 
thing less than 4.1. A value of 3.80A gave the best re- 
sults in the calculated curves. 


of 
1—<x 


oxygen atoms one of which has already been 


silicons will be surrounded by four 


counted. There will be then 3 6 v. =) oxy- 
— 2 

2 — & 

gens at 4.00 A. Again there will be 


times this number of oxygens or 
( 4 — 6 ) 
2(1 — x) 1 — 


which will be bonded to other silicons at 5. 204 
from the original atom. It is apparent from Fig. 
3(A) that this is as far away from the original 
atom as definite distances can be assigned. The 
next three oxygens will vary in their distance 
from the initial atom, depending upon how the 
structure is twisted. Following a practice used 
by Warren this last silicon and one-half of each of 
its surrounding oxygens may be considered an 
SiO, group. Therefore, the last calculated sili- 
(3—5x) (4—6x) 
(1 — x)? 
And since one-half of 


_ (3 — 5x) (4 — 6x) 
(1 — x)? 


cons at 5.20A can be replaced by 


SiO, groups at 5.20A. 
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the preceding oxygen is also included in this group, 
the weight of the oxygens at 4.00A must be re- 
duced to 3 6 =) 

122 

The neighbors about each lead atom can be 
determined in a similar manner. Starting with 
the lead atom itself, there will be one lead atom 
at zero distance.. Next there will be two oxygen 
atoms at 2.50A." Because of the sizes of the 
lead and oxygen atoms more than two oxygen 
atoms would be expected to pack around the 
lead atom. The proper number can be obtained 
only by trial. Silicon atoms would be attached 
to these oxygens at a distance from the initial 
lead atom of 3.8A. As in the case of the 
silicon neighbors, these silicons can be more 
properly considered as SiO, groups. 

The proper number of these groups can be de- 
termined only by trial. Figure 3(B) shows the 
neighbors of the lead atom. 

In a similar manner, the neighbors of Oi and O: 
can be determined. Figure 3(C), and (D), shows 
these neighbors schematically. 

The final values for the number and distances of 
the neighbors of each kind of atom in the glasses 
which gave the best match with the intensity 
curves are summarized in Table II. 

By substituting the values of Table II in the 
general equation, the following working equa- 
tion was obtained: 
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lines in Fig. 2. The general agreement between 
the observed and calculated intensity curves is 
fairly good. The position of the peaks coincide 
and a tendency toward the sharpening of the 


TAL II 


Atomic N&IGHBoRS AND Distances ry Leap 
GLASSES 


Si neighbors Pb neighbors 

(weight = (1 % (weight = =) 
1 Si at 0.00 1 Pb at 0.00 
40 at 1.60 30at 2.50 
1 8141 3.20 6 SiO, at 3.80 
at 8.80 
30 — 0 at 4.00 
(3 — 5x) (4 — 6x) 80, at 5.20 


(1 )* 


O; neighbors 

10at 0.00 1 Oat 0.00 
1 Pb at 2.50 2 Siat 1.60 
1Si at 1.60 3 O at 2.65 
6 — 10% at 4.00 
; — SiO, at 4.00 1 


peak with increasing lead - oxide content is ob- 
vious in both. There is considerable difference, 
however, in the breadth of the peak at the high 
lead · oxide end of the series, and the second dif- 
fused peak occurs at a slightly smaller angle than 
calculated. Another maximum at a small angle 
is also indicated in the calculated curve but is 
absent in the observed curve. 


fry 2508 4 fy, + 1 5 fy 1 + (2 a % + 2½ + 
fo 4 6 — 4 + continuous. 


The value of the intensity of scattered radiation 
was calculated for each value of _ for all the 


glasses. The results are plotted in dotted 


u The Pb-O distance in crystalline PbO is 2.33A. 
(J. A. Darbyshire, An X-Ray Examination of the Oxides 
of Lead,” Jour. Soc. Chem. London], pp. 211-19 (1932)). 
In this structure the Pb atom is surrounded with O on one 
side only. The Pb—O distance, when the Pb atom is com- 
pletely surrounded by oxygen, will be something greater ; 
2.50A was considered to be a reasonable figure. g 

12 The scattering factors given by Linus Pauling and J. 
Sherman (“Screening Constants for Many-Electron Atoms: 
the Calculation and Interpretation of X-Ray Term Values 
and the Calculation of Atomic Scattering Factors,” Z. 


Several factors can be noted which might be re- 
sponsible for the discrepancies between the calcu- 
lated and observed intensity curves. In the first 
place, the neighbors about any lead atom were 
considered out only to a distance of 3.80A and 
these included no Pb-Pb distances. It can be 
calculated from the density data that the average 
Pb-Pb distance would vary with composition 
from about 4.00 to 6.50A. In the final intensity- 


Krist., 81 [1-2] 1-29 (1932)) were used in this calculation. 
The values of faio, were calculated from fain, = fa + 
2fo sin 1.60s 
” “T.60s 


| 
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a Oxygen Atom 


Lead Atom 


Fic. 4.—Atomic arrangement in lead oxide-silica glasses. 


curve calculation, it was assumed that these dis- 
tances were not sufficiently constant to give 
discrete scattering, but if only a small fraction 
of the lead atoms occurs at a specific distance their 
effect will be large and they will appreciably in- 
fluence the resultant scattering. An example of 
the effect of Pb Pb distances is illustrated by a 
calculation made on the glass containing 60 mol 
Y of lead oxide. A part of the assumed struc- 
ture is shown in Fig. 3(E). If it is assumed that 
the Pb-O-Si angle is 180°, a definite Pb-Pb 
distance must occur having a value of about 
7.00A. In the glass containing 60% of lead 
oxide, there will be four lead neighbors to each 
lead atom at this distance. If a factor of this 
magnitude is added to the summation of the 
calculated intensity curve, it will have a shape 
represented by the light dashed line in Fig. 2. It 
can be seen that, by allowing for this Pb-Pb 
distance in full strength, it has changed the 
calculated curve too far in the opposite direction. 
Such a Pb-—Pb distance would not be expected 
to be sufficiently constant for discrete scattering, 
and yet if an atom group were favorably situated 


these distances would be constant. Because it 
is impossible to evaluate the number which might 
occur, the entire term has been omitted. 

Another factor which might affect the correla- 
tion of the calculated with the observed curves is 
the continuous scattering at large distances. 
This was omitted in the summation. Probably of 
greater importance, however, are the discrete 
distances which occur between those evaluated 
and a distance beyond which a perfectly con- 
tinuous distribution of scattering matter does 
exist. This omission is especially critical at small 
angles and may be responsible for the rise in cal- 
culated scattering at * = 0.08. 

Considering, then, these factors which can not 
be evaluated, it can be concluded that the calcu- 
lated curves differ from the experimental ones in 
degree only and that an atomic arrangement simi- 
lar to that derived would give a diffraction pat- 
tern like those obtained for the lead oxide-silica 
glasses. 

It may thus be inferred that the structure of 
lead oxide-silica glass probably consists of an 


7 | 
| Y 
| > 


interlocking network of atoms in which (a) 
each silicon is surrounded by four oxygens, (6) 
the oxygens lie between two silicon atoms or a 
silicon and a lead atom, and (c) the lead atoms are 
always separated by silicon-oxygen tetrahedra 
and never occur adjacent to each other or joined 
to each other through a common oxygen. Figure 
4 is a schematic diagram of this structure of lead 
oxide-silica glasses. 

The structure of lead oxide-silica glasses thus 
derived is almost identical with that obtained for 
soda-silica glasses by Warren and Loring.” It is 
only necessary to change their picture by replac- 
ing two sodium atoms with a lead atom. This 
further substantiates the accuracy of the method 
and the correctness of the assumptions upon which 
the structure was based. Two sets of diffraction 
patterns of apparently different type are matched 
with calculated intensity curves by applying the 
same reasoning to each. The differences in the 
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patterns are due only to differences in atomic 
radii and scattering power and not to any funda- 
mental difference in the character of the bonding 
in the glass. 


V. Summary of the Atomic Arrangement in Lead 
Oxide-Silica Glasses 

The X-ray analysis of the structure of lead 
oxide-silica glasses indicates that the glasses are 
composed of a continuous, randomly oriented net- 
work of atoms. The diffraction patterns for the 
series of glasses show a continuous change as lead 
oxide is added. There is no indication of crys- 
tallite formation or sudden change in atomic 
arrangement with change in composition. The 
results of this study substantiate the structure 
derived by Warren and Loring“ for soda-silica 
glasses and is in accord with Zachariasen's“ 
picture of the glassy state. 


ll, THE CORRELATION OF PHYSICAL 
PROPERTIES WITH ATOMIC ARRANGEMENT 


By Georce J. Barr 


ABSTRACT 


Physical properties of lead oxide-silica glasses were studied in an attempt to correlate 
these properties and explain the anomalies occurring in their temperature and time 
curves on the basis of the structure of glass as derived in Part I of this investigation. 
The transformation point is defined as a critical temperature, and an explanation is 
offered for the dependence of this temperature on heat treatment and conditions of test. 
The change in the apparent viscosity of a glass fiber with time is explained on the basis 
of the distorted glass structure. The Adams and Williamson equation for strain release is 
adapted to substantiate the theory of the structure of glass consisting of a continuous, 
randomly oriented, three-dimensional network of atoms. 


I. Introduction 

At the inception of this investigation, it was 
decided to study a series of lead oxide-silica glasses 
(1) by means of the X-ray to derive a probable 
atomic arrangement and (2) by examining the 
physical properties of these glasses in relation to 
their structure. The results of the X-ray study 
have been described.. The derived structure of 
the series of lead oxide-silica glasses can best be 
described as a continuous, randomly oriented, 
three-dimensional network of silicon-oxygen tetra- 
hedrons and lead atoms. No indication of dis- 
crete aggregates or molecules was found. 


See Part I. Atomic Arrangement,” p. 339. 


Most of the discussions of the glassy state, 
based on the interpretation of physical property 
data, concern the so-called transformation 
point. Thermal expansion, electrical conduc- 
tivity, index of refraction, and many other proper- 
ties show sudden discontinuities in their tempera- 
ture curves in the upper annealing range. This 
phenomenon has been pointed out by many 
authors and is discussed at length by Berger,’ 
who concludes that the temperature of this break 
is the transformation point between brittle glass 
and a viscous liquid. 

In Littleton's“ discussion of this critical tem- 


a See footnote 4, p. 339. 
See footnote 3(a), p. 339. 
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perature, several anomalies are shown. The 
strongest evidence against the transformation 
point, apparently, is the absence of any indication 
of a discontinuity in the viscosity-temperature 
curve in the upper annealing range. Another 
fact which seems contradictory to a critical tem- 
perature is the apparent shift of the transforma- 
tion point with heat treatment and test procedure. 

Lillie’s* work on the viscosity of glass in the 
annealing range has had much influence on recent 
studies on the nature of glass. He found that an 
equilibrium rate of elongation of a glass fiber was 
approached from different directions when the 
specimen was given a previous heat treatment 
above and below the test temperature. He as- 
sumes that the change in the rate of elongation 
with time is due to a change in the viscosity of the 
glass with time, and he interprets this to indicate 
that there is an equilibrium degree of aggregation 
or association for each temperature. This view 
has been quite generally accepted in this country. 

In this second part of the study of the con- 
stitution of glass, it seemed desirable (a) to obtain 
data on the transformation points of the series of 
lead oxide-silica glasses and to attempt to explain 
the results on the basis of their atomic arrange- 
ment, and (h) to study the viscosity-time relations 
of glass fibers and to justify the results, if possible, 
on the basis of a structure which possesses no dis- 
crete aggregates or molecules. 

Thermal expansion, heating and cooling curves, 
and the viscosity of four of the series of lead 
oxide-silica glasses were studied. The prepara- 
tion and analysis of the glasses were described in 
Part I of this investigation. The molar com- 
positions of the glasses used are given in Table I. 


TABLE I 
CoMPOSITION OF GLASSES 
Glass No. SiO: PbO AlO: and Fe: O. 
30 68.4 31.2 0.4 
40 59.8 39.9 3 
50 49.8 49.8 4 
60 39.4 60.0 .6 
ll. Thermal Expansion 


The first measurements of thermal expansion 
in this investigation were made with a Fizeau 
interferometer. Three rods of the glass, one 
centimeter long and about one millimeter in 
diameter, were clamped vertically to a brass ring. 


H. R. Lillie, ‘“Viscosity-Time-Temperature Rela- 
tions in Glass at Annealing Temperatures,’ Jour. Amer. 
Ceram. Soc., 16 [12] 619-31 (1933). 


/ 


Fic. 1.—Thermal expansion apparatus (top view). 


When this assembly was placed on a quartz disk 
and a second quartz disk was placed on top, the 
small rods were supporting considerable load. 
In the first run, it was found that the weight on 
the test specimens was so great that they distorted 
below the transformation temperature and accu- 
rate readings in that range were impossible. 


(1) Expansion Apparatus 

A method which imposes no load on the speci- 
men was finally adopted for the study. A plan 
view of the apparatus is shown in Fig. I. The 
apparatus consisted of a horizontal tube furnace, 
A, with two slots, B, in the tube wall so that the 
beaded ends of a 6-inch specimen, C, could be 
viewed through a pair of parallel telescopes, D. 
The telescopes were rigidly mounted on a slide, E, 
which could be shifted by means of a fine screw, F. 
One telescope was equipped with a filar microm- 
eter eyepiece, G, so that, after setting the cross- 
hair of the other telescope tangent to one end of 
the fiber, the change in length of the fiber could 
be determined by the micrometer. The microm- 
eter used measured changes in length to within 
0.002 millimeter. The rate of heating of the 
furnace was manually controlled by means of a 
transformer-type voltage regulator and was main- 
tained at about 3°C per minute in all tests. The 
temperature of the specimen was measured with 
two chromel-alumel thermocouples placed so that 
their hot junctions were one inch from each end 
and very close to the test piece. The temperature 
variations along the test rods as read by these 
two thermocouples were less than 2°C throughout 
the tests. 
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(2) Results of Expansion Tests 

Fresh drawn, unannealed fibers were used in 
the furnace and test rums were repeated on them 
until no break was found in the curve below the 
critical temperature. Figure 2 shows the ex- 
pansion-temperature curves for glass No. 40. 
During the first run (curve 1), the fiber expanded 
uniformly up to about 300° at which temperature 
it started to contract owing to the release of the 
tensile strain placed in the rod during drawing 
as well as to the possible adjustment of bond 
distortion resulting from rapid cooling. This 
point of inflection corresponds to the lower limit 
of the annealing range. The heating of the fiber 
was continued to a temperature below the soften- 
ing point. The specimen was then cooled slowly 
in the furnace. The second and third runs (curves 
2 and 3) on the same fiber still showed signs of 
annealing but with decreasing amounts. Curve 3 
is nearly a straight line; curves 4 and 5 give the 
expansion curves for another fiber of glass No. 40. 
The similarity of the curves gives evidence of the 
reproducibility of the results and the constancy of 
the critical temperature. 


L 


8 
AY Glass No 40 
E 00 200 300 400 500 600 


Temperature °C 
Fic. 2.— Thermal expansion with various heat treatment. 
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Fic. 3.—Expansion of lead oxide-silica glasses. 


Figure 3 shows the final expansion-temperature 
curves for glasses Nos. 30, 40, 50, and 60. A defi- 
nite break was obtained in each curve. The 
temperature of this break, which has been defined 
as the transformation point or the critical tempera- 
ture, changes continuously with concentration 
and occurs several hundred degrees below the 
liquidus temperature. The transformation points 
are given in Table II. The values of coefficients 
of expansion, calculated from the slopes of the 
expansion curves within the temperature range 
250° to 350°C, are also included in this table. 

At a temperature of about 50° above the critical 
temperature, the glass became so soft that the 
protruding end of the glass fiber could be seen to 
sag slowly under its own weight. A slight load, 
such as would be obtained from an Ames dial, 
would cause this distortion to take place at a still 


II 


TRANSFORMATION POINTS AND COEFFICIENTS OF EXPAN- 
ston (250° to 350°C) or Leap Oxrpe-Smica Giasses 


con Transformation Coefficient of 
(mol %) temperature (°C) expansion (em. / em / C) 

31.2 506 25 6.51 X 10 

39.9 460 7.74 

49.8 420 9.16 

60.0 350 11.20 


lower temperature and would indicate a shorter 
softening range. For the same reason a load on 
the fiber may change the slope of the curve above 
the critical temperature and even below this 
temperature in a smaller degree. 


Ill. Thermal Curves 
Heating and cooling curves were obtained on 
the lead oxide-silica glasses in an attempt to 
throw further light on the nature of the change 
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Fic. 4.—Thermal curves for lead oxide-silica glasses. 


which occurs at the temperature of the break in 
the expansion curve. The method used in ob- 
taining these curves was essentially the same as 
that used by Tool and Eichlin.“ 


(1) Experimental Procedure 

The sample of glass, which had been ground in 
an agate mortar to pass a 100-mesh sieve, was 
placed in the one side of a double crucible. The 
heating and cooling rate of the glass was com- 
pared with that of granular, electrically fused 
alumina placed in the other half of the crucible. 
The hot junctions of a chromel-alumel differential 
thermocouple were imbedded in the centers of the 
two materials. 

The actual temperature-difference between the 
sample and the reference material depends on 
several factors. The relative conductivity of the 
materials, the degree of packing, the specific 
heat, the size of the sample, and the rate of heating 
influence the apparent magnitude of the heat 
effect. Because of these factors, no attempt was 
made to determine the actual temperature- 
difference. The relative difference was measured 


5 See footnote 2(b), p. 339, 


by means of a sensitive wall galvanometer and 
recorded in units of scale deflection. The tempera- 
ture of the alumina was measured with a portable 
potentiometer. The cold junctions were main- 
tained constant at 0°C in a cold junction box 
filled with ice and water. 


(2) Results of Thermal Curves 

During the test, the furnace temperature was 
increased uniformly at a rate of 6° per minute by 
means of an automatic rheostat. Readings were 
taken every minute on both the galvanometer and 
the potentiometer. The final results are shown 
in Fig. 4. 

The samples used in the tests were obtained 
from tlie glass rod drawn from the melt. The 
fresh drawn rods were pulverized and were used 
without any annealing treatment. Even though 
they were reduced to finer than 100-mesh size, 
the initial thermal curves showed a heat evolution 
below the transformation point owing to release 
of strain. This is evident in the thermal curve of 
the glass containing 60% PbO. The heating and 
cooling cycle was repeated until this exothermal 
rise was eliminated. The curves given in Fig. 4, 
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Fic. 5.—Elongation-time curves for glass No. 30. 


except that for glass No. 60, are the result of 
the second or third run on the same sample. In 
the case of glass No. 60, devitrification took place 
so rapidly above the transformation point that a 
second run was not comparable. 

The cooling curves were obtained by opening 
the furnace switch and allowing the furnace to 
cool by radiation. As a result, a maximum rate 
of cooling was rapidly approached, followed by a 
gradually decreasing rate. Because of the higher 
thermal conductivity and lower heat capacity of 
the glasses, the thermocouple in the glass more 
nearly followed the temperature of the furnace 
and that in the alumina lagged behind. This 
gave a negative temperature-difference between 
the two which rapidly approached a maximum 
and then gradually decreased. Under these 
conditions of cooling, however, the difference 
should vary uniformly and the curve, in exclusion 
of any thermal effects, should be a smooth line. 
In Fig. 4, where the actual cooling curves repre- 
sented by a short-dashed line deviate from this 
uniform cooling, the ideal cooling curve has been 
drawn in a long-dashed line. It is obvious from 
these curves, especially those for glasses Nos. 40 
and 50, that the thermal effect obtained on heating 
the glass is reversible. The cooling curve for 
glass No. 60 is very irregular and gives indication 
of continued devitrification. 

This thermal method of determining critical 
points is qualitative in character. It is impossible 
by this means to assign a particular value defi- 
nitely to the transformation temperature because 
during the test there is always a temperature 
gradient through the sample itself. The trans- 
formation points determined by means of expan- 
sion measurements are indicated on Fig. 4 as 7,,. 
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These show the correlation of the two methods in 
determining the critical temperature. 


IV. Viscosity 

A satisfactory explanation of the apparent 
transformation point must also be consistent with 
properties other than thermal expansion and the 
heating and cooling curves. Viscosity-tempera- 
ture curves have been reported to show no dis- 
continuity corresponding to a transformation 
point. To complete the present investigation, 
this fact was checked for lead oxide-silica glasses. 


(1) Experimental Procedure 

The method used to measure the viscosity of the 
glasses was similar to that used by Lillie.“ A 
glass fiber, about I millimeter in diameter and 250 
millimeters long, after being accurately calipered, 
was suspended vertically in a furnace. When 
temperature equilibrium was obtained, a load was 
hung on to the lower end of the test specimen and 
its change in length was periodically measured. 

The apparatus used was described by Norton.’ 
The furnace consisted of a stainless-steel tube 
wound with nichrome wire so that the center sec- 
tion and the two ends could be regulated 
separately. The furnace control was operated 
by the expansion of the furnace tube. The ex- 
pansion of this metal tube was magnified fifty 
times by a lever arm which opened and closed 
contacts, disconnecting and connecting a large 
resistance in parallel with the main, current- 
regulating rheostat. The current was thus made 


H. R. Lillie, “Viscosity of Glass between the Strain 
Point and Melting T ture, Jour. Amer. Ceram. 


Soc., 14 [7] 502-11 (1931). 
F. H. Norton, M ing the Viscosity of Glass, 


easuring 
Glass Ind., 16 [5] 143-44 (1935); Ceram. Abs., 14 [7] 
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to fluctuate between two values, making a com- 
plete cycle about three times a minute. With 
these rapid fluctuations and the damping effect 
of the heavy steel furnace tube, it was impossible 
to detect corresponding temperature fluctuations 
by means of a type-K potentiometer and three 
chromel-alumel thermocouples placed along the 
glass specimen. With this control, the tempera- 
ture variation over periods of weeks was less than 
0.5°C. 

The test specimen was beaded at the ends and 
fitted into a socket in the stainless-steel hanger 
suspended from a rigid mounting at the top of the 
furnace. A lower hanger upon which the weight 
was hung was similarly suspended from the lower 
end of the test fiber. The extension of the speci- 
men under test was measured by means of a 
telescope mounted on a micrometer slide and 
sighted on a hairline mark on the lower hanger. 
Changes of length could be accurately measured 
to 0.002 millimeter. Since all runs were made at 
a constant temperature, there was no correction 
necessary for the expansion of the metal hangers, 
and under the light loads and low temperatures 
any “creep” of the stainless steel hanger rods 
could be neglected. Readings were taken as 
often as significant changes could be obtained. 
The time between readings ranged from one 
minute, when flow rates were high, to a day at the 
lower temperatures. The tests were continued 
until an apparent constant rate of elongation was 
obtained. In many of the tests after constant 
flow was obtained, the load was removed and 
readings were continued to measure the delayed 
elastic contraction, and in some tests repeated 
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Fic. 7.—Elongation-time curves for glass No. 50. 
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Fic. 8.—Elongation-time curves for glass No. 60. 


(2) Results of Fiber Elongation Tests 

The data obtained in the fiber elongation tests 
are plotted in Figs. 5 to 8. The curves for each 
glass are plotted on separate graphs. These 
curves are not directly comparable because they 
are plotted on different scales and were obtained 
with different loads. In all cases, after a freshly 
drawn fiber was loaded, it showed a decreasing 
rate of flow with time. This checked Lillie’s 
findings for soda-lime glass. The fiber seemed to 
approach some equilibrium condition of flow. 
This final slope, after steady flow was reached, 
was substituted in Lillie’s equation for viscosity: 
„ 50 lang 

3er*S 


Where y = viscosity (poises) 
length of fiber em.) 


* 


S = slope of elongation curve (em. / min.). 


The logarithm of these final calculated apparent 
viscosities are plotted against temperature in Fig. 
9. There are no discontinuities in these curves 
corresponding to a transformation point. This 
confirms Lillie’s results. 


V. Discussion of the Transformation Point 

At this point it may be well to take inventory 
of what is now known concerning the transforma- 
tion point. It has been shown in this investiga- 
tion that a definite discontinuity occurs in the 
expansion and the heating and cooling curves at 
a definite and constant temperature for each glass 
when tested under a standardized procedure. 
The numerous examples in the literature, showing 
that the temperature of these discontinuities can 
be made to shift with treatment and methods of 
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test and in some cases disappear altogether, can 
not be ignored. Another fact to be considered is 
the absence of any discontinuity in the viscosity 
curves when measured by the fiber-elongation 
method. 

Recalling the original assumption based on the 
evidence of the X-ray investigation, the lead ox- 
ide-silica glasses consist of a continuous, randomly 
oriented, three-dimensional network of lead atoms 
and silicon-oxygen tetrahedrons. The explana- 
tion of the transformation point must include an 
answer to the question, What can happen to a 
continuous, distorted structure upon heating 
which will give the reversible discontinuity in the 
expansion and heating curves at a definite tem- 
perature, depending upon conditions of test, and 
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Fic. 9.—Viscosity-temperature curves for lead oxide-silica 
glasses. 


show no evidence of this change in the fiber 
elongation tests? 

At room temperature the glass is a solid. The 
forces holding the atoms together in a glass must 
be essentially the same as those in a crystal. The 
only difference is the inherent distortion of atomic 
bonding in the randomly arranged network of a 
glass structure. This results in a higher energy 
content in a glass than in a crystal. The distorted 
bonds will require less additional energy to break 
them. At room temperature, the energy of 
thermal vibration is not sufficient to break bonds, 
but as the temperature is increased an energy level 
will eventually be reached where the most highly 
distorted bonds will break and the atoms affected 
will seek a more comfortable association. 

In a rapidly cooled glass, atomic bonds must 
exist in a wide range of distortion. The release 
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of this strain would then occur gradually as the 
glass is heated and would not be expected to give 
the sudden break exhibited at the transformation 
point. The effect would be one of energy release 
and might correspond to the exothermal effect 
produced in unannealed glass below the trans- 
formation point. The change which would occur 
in the glass structure would be irreversible and 
tend toward greater density. This may explain 
the gradual contraction in the unannealed glass 
below the transformation point. The trans- 
formation point can not be due to this annealing 
action. 

Owing to the nature of the atomic units in glass- 
forming materials, the increase in orderliness of 
the atomic network can be carried only to a cer- 
tain limit. In order to have a silica glass arrange 
its atoms in a perfectly orderly arrangement, that 
is, crystallize, the silicon-oxygen tetrahedrons 
must orient themselves. To do this, at least two 
of the oxygen atoms of a tetrahedron must break 
away from their associates at the same time and, 
with the same object in view, adjust themselves 
to new affections in just the right way to marshall 
the structure into a crystal. Devitrification 
occurs in some glasses at fairly low temperatures 
but, under the conditions by which a crystal must 
grow in a glass, it also must be a very slow process 
and could not be responsible for the sudden dis- 
continuity in the property-temperature curves. 

It is conceivable that the increase in orderliness 
of the structure of a glass as it is heated will ap- 
proach a condition of the most orderly arrange- 
ment that a random structure can possess. This 
means that the bond distortions will approach 
rather constant values so that when the thermal 
energy reaches a certain level, several atoms 
throughout the structure will be able to break free 
from their surrounding forces at the same time, 
and, although the forces of attraction between 
atoms are acting continuously, the over-all most 
orderly arrangement possible to glass has been 
obtained and the new associations formed will be 
no more secure than the old. Bonds continue to 
make and break at a constant rate and, in effect, 
the glass becomes a liquid. Such an explanation 
seems the only logical one to produce a sudden 
break in the properties of a random structure as it 
is heated. 

This theory of the transformation point assumes 
that the only forces acting on the atoms are those 
between the atoms themselves, which tend to bind 
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Fic. 10.—Elongation-time curve with repeated loading. 


them together, and the disrupting force of thermal 
vibration. If an external disrupting force is 
superimposed upon this system, the increased 
distortion resulting will permit the atoms to 
break apart at a lower temperature and the ap- 
parent transformation point may be shifted or so 
smeared that it is not detectable. The fiber- 
elongation method of measuring viscosity con- 
tinuously distorts the network of atoms so that 
bonds break continuously below the true trans- 
formation point and it is impossible by this 
method to detect a discontinuity where the solid 
glass spontaneously becomes a liquid. Similarly, 
all other methods of test which superimpose addi- 
tional distorting force upon the structure, such 
as the pressure from an Ames dial in measuring 
expansion or the force of an electric field in con- 
ductivity measurement, will shift or destroy the 
discontinuity at the critical temperature. This 
shift will be greater when sufficient time is al- 
lowed during test to permit continuous distortion. 
According to this theory, the transformation 
point is defined here as the critical temperature at 
which the distorted structure of a glass, when 
slowly heated in the absence of any external force, 
spontaneously breaks down and some of the con- 
stituent atoms suddenly become mobile. The 
solid glass becomes a ‘liquid. This sudden loosen- 
ing of the glass structure is reversible and, upon 
slow cooling through the transformation point, the 
evidence of the sudden loss of a degree of freedom 
of atomic motion is again exhibited by those tests 
which impose no external force on the structure. 
This picture of the transformation point is in 
accord with the experimental facts resulting from 
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property measurements and is consistent with 


the structure of glass as suggested by X-rays. 


Vi. The Apparent Change of Viscosity with Time 

According to the picture of the structure of 
glass presented here, it is difficult to justify any 
equilibrium association in a glass which is different 
for each temperature below the transformation 
point, such as Lillie’s work seems to indicate. In 
an attempt to explain this inconsistency, further 
study of the fiber elongation method of measuring 
viscosities was conducted. 

The results of one experiment are shown in 
Fig. 10. A specimen of glass No. 30 was tested 
at 468°C and, after allowing the fiber to flow 
under load until nearly constant rate of elongation 
was attained, the added load was removed and 
readings were continued. The curve shows that 
for at least five hours after the load was removed 
the fiber contracted in spite of the load of the 90- 
gram hanger which was sufficient to produce 
elongation. This same fiber was continued under 
test for two more cycles of loading and unloading. 
There is obviously a delayed elastic contraction 
after removing the load, and there must have been 
a delayed elastic elongation after loading. This 
elastic distortion approaches some finite value 
with time at a decreasing rate. After the first 
loading, the elastic distortion was entirely re- 
sponsible for this apparent change in the rate of 
elongation, since it is completely recovered upon 
the release of the load. 

It seems reasonable to explain the change in rate 
of flow with the initial loading in a like manner. 
A freshly drawn, unannealed fiber possesses 
considerable strain* due to rapid cooling. This 
strain is randomly oriented. Upon loading the 
fiber at a temperature where flow may occur, the 
original strain will be removed in the direction of 
flow and increase the magnitude of the elongation. 
The final strain due to the load will be directed 
along the fiber. Upon the release of the load, this 
final directional strain will be removed by an 


The term strain“ is used throughout this discussion 
to mean bond distortion. The view taken here is that 
when these bond distortions are oriented in the same di- 
rection (compression or tension) birefringence results and 
the strain is visible in polarized light. In a quenched 
fiber, however, where the glass is cooled so rapidly that no 
zones of compression and tension are formed and the 
fiber is optically free from strain, there may still be a high 

of bond distortion, randomly distributed in the 
fiber. This strain is essentially the same as that occurring 
in visibly strained glass and is likewise removed by an- 
nealing. 
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elastic contraction, but, of course, the state of 
initial strain in the freshly drawn fiber will not 
be recovered. 

Considering the change in the rate of elongation 
with time to be caused by an approach to an 
equilibrium degree of strain or distortion with a 
given load, it appears that this condition of maxi- 
mum strain is approached with a decreasing rate. 
The process is the reverse of an annealing process. 
At a particular temperature, a definite time is 
required to putrstrain into the glass, and the more 
strain present in the glass the longer it will take to 
increase it another increment. If this correlation 
to annealing is true, the same laws which govern 
the rate of release of strain during annealing 
should be applicable to this rate of putting strain 
into the glass. 


(1) Derivation of Elongation-Time Equation 

Figure 11(A) represents a typical elongation- 
time curve for the flow of a glass fiber. Assuming 
that the viscosity of a glass is constant, the elonga- 
tion due to viscous flow would be a function of time 
only and the elongation-time curve would be a 
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Fic. 11.—Viscosity-strain relation. 
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straight line having a slope, c, equal to the slope 
of the actual elongation curve when it reaches a 
state of steady flow. The dashed lines in Fig. 
11(A) represent this viscous flow. The amount 
of elongation in excess of that for viscous flow is 
then proportional to the strain, f’, due to the 
suspended load, or 


fi=E-a 
Where f’ = strain 
E = total elongation at time, ¢ 
c= of elongation-time curve after steady 
state is obtained. 
A plot of f’ against time is represented by the 
dashed lines in Fig. 11(B). The solid line on the 
same graph represents the rate of release of strain 
according to the Adams and Williamson equation“: 


= Af or = (B/n) 


ai (1) 


(2) 


If the change in the rate of elongation obeys the 
same laws as the rate of release of strain, the two 
curves given in Fig. 11(B) will be symmetrical and 
Substituting in equation (2) 
fy — — 
= 4 
174 
If the above assumptions are correct, this equation 
is then the equation of the dashed line in Fig. 
11(B). 
This equation can be transposed to a more use- 
ful equation by letting 


(3) 


=E- da. 
Then E t. 
en T+ + ¢ 
Let a@ = Afo 
and 8 = 
The equation becomes E = ct + a a (4) 


Since equation (4) is based on the assumptions 
illustrated in Fig. 11(B), in which f’ must be zero 
when ¢ is zero, this equation is valid only when the 
test is started with the fiber in the condition of 
zero strain. This condition is probably never 


L. H. Adams and E. D. Williamson, “Annealing of 
Glass,” Jour. Frank. Inst., 190, 597 (1920). 
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obtained, and the test is always started from some 
position on the curve such as O“ in Fig. 11(C). 
It is desirable then to make the equation general 
by transposing the origin to O. To avoid con- 
fusion, equation (4) is rewritten with subscripts 
representing the conditions when the origin is at 
4 
E. r 49 
The new origin has the codrdinates 
t= and E = e. 
Then E = E+ 
and & =t+ 


— 
E+@ Other 


This equation can be simplified by collecting the 
constants. 
Let « = By 

ep =1l+ay 

e 

E 
Dividing through by « and letting 

6.1 


x =< = 


== 


E 4 1 


ut ot 
Dividing out the fraction, 


1 


575) 
and letting B/D = V. 
E=ad+M+ 


Then E 


1 
The equation now contains four constants which 
have the following values: 


come 
= 
4 


1 
N= 
J. *7 


It is obvious that some correlation exists be- 
tween these constants; from equation (4) 


fe 
l+ay IT A 


t (6) 


This equation is now in its simplest form. It 
contains three constants, c, M, and N. c is the 
slope of the elongation curve at infinite time; M is 
the total strain added during the test as illustrated 
in Fig.11(C). Nisa complex constant containing 
A and e from the original Adams and Williamson 
equation and +. 


88 of Equation for Elongation of a Glass 


In deriving equation (6), the two assumptions 
were (1) that viscosity is constant and the change 
in rate of elongation is due to an elastic distortion 
which approaches a maximum value at a diminish- 
ing rate and (2) that this elastic distortion is 
equivalent to putting strain into the glass and is 
governed by the same laws as the rate of strain 
release during annealing. If these assumptions 
are correct, equation (6) should be the equation 
of the elongation-time curves. The three elonga- 
tion curves selected to test this equation are 
illustrated in Fig. 12. The values of the con- 
stants in the equation were obtained for each 
curve by substituting values of E and t, taken 
from the curve, into three equations and solving 
them simultaneously for the constants. Three 
sets of such equations were solved for each curve, 
and the average of the three values of each con- 
stant thus obtained was taken as the true value of 
the constant. The circledpoints on the curves in 
Fig. 12 were calculated by using these constants in 
equation (6). Equation (6), therefore, is the true 
equation of the elongation-time curves for glass 
fibers under load. This check substantiates the 
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original assumption that the viscosity does not 
change with time and no equilibrium degree of 
aggregation need be postulated to explain the 
change of the rate of elongation with time. 


9 


To establish the strain theory fully for the 
change of rate of elongation of glass fibers, the 
effect of thermal history on the shape of the 
elongation curve must be explained. Lillie 
pointed out that the normal shape of the elonga- 
tion curve, when measured on a freshly drawn 
sample, is a relatively rapid flow at first, followed 
by a decreasing rate until a final constant value is 
reached. But if the fiber is held for several hours 
with the load in place at a temperature about 
10°C below the test temperature and then sud- 
denly heated to the test temperature, the initial 
rate of flow is small and it gradually increases to a 
constant value. He interpreted this reaction to 
indicate that if a glass is given a heat treatment at 
any other temperature than that of the test, it 
attains the equilibrium state of aggregation of 
that temperature, and time is required to change 
from this condition to the equilibrium state of the 
test temperature. 

The elongation-time curves obtained on a fiber 
of glass No. 50 at 374°C are shown in Fig. 13. 
Curve No. 1 was obtained on the freshly drawn 
sample and is a normal elongation curve. Curve 
No. 2 was obtained on the same sample after it 
had been held at 364°C for 10 days with the load 
on the sample and then tested at 374°C. Curve 
No. 3 was obtained on the same fiber by removing 
the load and again lowering the temperature to 
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364°C. After soaking at this temperature for five 
days without the load, the temperature was 
rapidly raised to 374°C and the load was applied. 
Under these conditions the normal elongation 
curve was again obtained. This indicates that 
the change in the character of the elongation with 
heat treatment is dependent upon the load and 
not on a state of aggregation. 


Vil. Summary 

On the basis of the atomic arrangement in lead 
oxide-silica glasses as derived from an X-ray in- 
vestigation, which indicates that the glasses con- 
sist of a continuous, randomly-oriented network 
of silicon-oxygen tetrahedrons and lead atoms, an 
attempt was made to correlate the properties of 
these glasses and to give further enlightenment on 
the constitution of glass. 

The transformation point was found to be 
unique when determined by some method which 
imposes no external force on the atomic network. 
It is defined as the temperature at which thermal 
vibration exceeds the strength of the most highly 
distorted atomic bonds which have previously 
attained the lowest energy content possible in the 
inherent distorted structure of glass. Above this 
temperature, a fraction of the atoms assumes an 
additional degree of freedom, that of transitional 
motion. Any external force which will continu- 
ously distort the atomic network or impose a 
directional force on some particular kind of atom 
in the structure will cause this temperature of 
spontaneous breakdown to be lowered or smeared 
beyond recognition. The transformation point is 
in accord with the continuous structure of glass. 
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Fig. 13.— Effect of thermal treatment and 
elongation of glass fibers. * 
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The theory of glass possessing an equilibrium 
degree of aggregation or association for each tem- 
perature is not consistent with the picture of a 
glass composed of a continuous, randomly ori- 
ented, atomic network. The aggregation theory 
is based chiefly on Lillie’s study of the viscosity of 
glass by the fiber-elongation method. The ex- 
periments described in this paper show that the 
decreasing rate of elongation, with time, of a 
loaded, freshly drawn fiber is not due to a change 
in viscosity of the glass but to the decreasing rate 
at which “strain,” or distortion of the atomic 
network, can be embodied in the glass structure. 
An equation of the rate of elongation of a glass fiber 
is derived by adapting the Adams and William- 
son equation of the rate of strain release to the 
inverse condition, that of straining a glass. The 
check of this equation with experimental data 
obtained on the lead oxide-silica glasses substanti- 
ates this strain theory. 

The strain theory likewise explains the fact that 
the fiber elongates at an increasing rate if, while 
loaded, it is heat-treated below the temperature of 
test for several hours and then rapidly heated to 
the test temperature. At the lower temperature, 
the fiber is capable of supporting greater continu- 
ous distortion than at the higher temperature and, 
if the equilibrium degree of distortion is attained 
at the lower temperature, it must assume the less 
distorted condition at the higher temperature and 
therefore must effectively contract. This con- 
traction is superimposed on the constant viscous 
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flow, and the net result is an initial low rate of 
flow which increases at a decreasing rate until 
constant flow is obtained. It was found that 
when a lead oxide-silica fiber was given a similar 
treatment without load, a normal decreasing rate 
of flow was obtained. 


The true viscosity of the glass does not change 
with time but is made to appear that way when 
it is determined by the fiber-elongation method 
which induces distortion into the atomic network. 
It is not necessary, then, to postulate an equi- 
librium degree of aggregation or association for 
each temperature to explain the results of the fiber 
viscosity tests. The properties of lead oxide- 
silica glasses when they are tested by the fiber 
elongation method are, therefore, consistent with 
the picture of glass as accepted in this paper. 

A glass is a continuous, randomly oriented, 
three-dimensional network of atoms. 
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sterilization effects on properties of, A (8) 
antique, and sigillata, relation of, A (1) 4 . 
art, industry and education in, A (3) 81. 
blue-coated, method for, P (3) 81-82. 
clay fi 
glazes 
c 
317. 
— | 
; s yo, . 
4 
} 
7 
1 
itl 
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Clays (continued) 


colloidal cla 
2 of alkaline 
cations — 8 A (10) 313; and 
uses of, A (5) 164; properties 


bentonite, 
oan A (5) 157. 
te in, treatment of, P (11) 


on, I, A (1) 44; I-IV, 


. of, A (8) 255. 
consolidation characteristics of, A (4) 7 


b of clay samples, oy on, XII, A 
(1) 31; surface critical 
water content of, XIII. A a) 31; see also 


Drying. 
earthenware, in Germany, studies on, A (1) 


38. 
Edgar, for ceramic industry, analysis 


the 
and use of, B (6) 189 
electrochemical treatment of, P (8) 261. 


2 content of, on air-dried sample, 


A (1) 38 
in enamel batches: drying shri 
ity, 
t 
— on, (2) 57; refining of, A (6) 
feldspars „and diatomaceous earths in 
Australia, B (1) 42. 
fine-pored, behavior of water in, A (4) 133; 
comparison wet 


in Ont., uses 
whiteware bodies, 


on, determination of, 


composition, and 


grain-size of, effect of drying 
indi sticity, relation ween, 
A 346. 


heated, chemical changes in, 49 219; 
of, 2 A (11) 34 
method or apparatus 
4 toi 


of, surface behavior in, II, A (4) 


hydrogen-i -ion concentration of, A (11) 346 
in III., 1933, B (2) 73. 
irregular flow of, at low shear velocities, II, 
A (7) 220. 
md kaolins: in Belgium, A (1) 37; dif- 
ficultly to sorption capacity 


ounda’ 
170. 


of, II, A for sanitary a 
china, 97; structure and 
24 dit erence in, A (11) 34 
see also Kaolins. 
1 structure of, for soil study, A (4) 
Liassic, mi X-ray, and chemical 


microscopic, 
tests on, A (5) 165. 
mineral — — of, ayy 217; minera- 
mining of of: X. specifications and 
A (6) 188; in Canada, 
200 
apparatus for, 


molding P (1) 34. 
at Mont. School of Mines, 


led, genesis of, A 2 311. 
in in N. T. production of , A (1) 40 
pu concentration and efficiency > 
dehydration catalysts, A (5) 164 65. 
plastic properties of, regulation of, A (1) 40. 
plasticity of: mechanical measurements 
of, A (1) 33; swelling of, III, hydro- 
— concentration of, IV; relation 
grinding and plasticity, V., A 
(11) 346. 
lasticizer in masonry mortars, A (9) 


for Portland cement in India, A (11) 344. 

potters’, milli — for graded 
powder, P (11 

potting (china and ball), 1 processing, 
and testing of, A (7) 2 

11 of, in 2 suspensions, P 


under pressure, 8 (5) 170. 
pugging of, A (11) 34 
rapid analysis of, A (10) 315. 
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Clays (continued) 


raw, for cements, specific heat of, A (11) 
reactions of, effect of aluminum in, A (11) 


refining of, P (8) 252. 
ref: See also Clays, days; 
= i of, A (2) 72 
n 
via, uses for, A (9) 286; and 


kaolins, in U.S eristics of, 
39-40; in Ont... ‘= 72, A (7) 218; 


Ukraine, analyses > 
A (7) 218; im U.S. S. R., A (5) 166. 
ractory, and — es, chemical analy- 
sis of, A (6) 192. 


research on: effect of firing temperature 
on water permeability and frost stability 
of, B (10) 306. 

ongeet. and bodies, Nat. Bur. 

. tests on, A 22 23-24. 

salts in, determina of total content of, 
A (10) 311. 

A (1) 37. 

(1) 40. 


in Saxony, for glass A 

2 constitution of, relation to 
a properties, A (3) 105; method 
for treatment of, the — * 


and in III., 
i technique te. 755 67 
B 2 105; surface types in 


of N. C. 
Ohio, B (10) 313. 
sheet · iron composi- 


for 
tion of, A (1) 10. 
in = relation of climatic factors to, A (1) 


enamels, 


static friction measurements in, A (9) 286 
steam-treated, eifect of, A (8) 255. 

*— effect on properties of, A (8) 
for stoneware manufacture, A Ae 96, A (11) 
A (2) 72; in 


Tchasov-Yar, dehydration of, A (10) 313. 

in Tenn. bleaching effect upon vege- 
table and mineral oils, A (1) objec- 
tions to, A (7) 218; data on, I II. A (1) 
37; underclays in, A (2) 72-73. 

viscosity of clay suspensions, effect of 
plastic flow on, A (7) 222. 

water adsorption of, lowering of of, P (8) 261. 

water compounds in, A (3) 1 

and quartzite, — 2 of, A (1) 


white, in Philippines, geology of, A (7) 217. 
for whiteware, Westerwälder, A (1) 40 
Clayware. See also references under Brick; 

Building materials; Earthenware; In- 
sulators; Masonry; Pipes; Stoneware; 
Structural materials; Terra Cotta; Tile 

brick and tile: firing in annular kiln, P (8) 
254; glazing of, P (2) 69 

cellulated clay units, production and use of, 
A (7) 206. 

clayworking, P (2) 69. 

colored roofing’granules, P (7) 224. 

control of moisture expulsion during firing, 


A (6) 184. 

de-aired. See De-airing. 

defects in: brittleness in de-aired - 
uct, A (11) 334; scumming and flores- 
cence, cause and prevention of, A (7) 


206; scumming of, mixed barium hy- 
droxide and barium carbonate for pre- 
vention of, B (10) wy 

drain-tile connector, P (4) 124. 

electrical 1 of, A 


earthquakes in Mont. "effect of, A (3) 91. 

evenness tester, A (6) 185. 

firing of. See Firing of clayware. 

glazes for, with boric acid, lime, and feld- 
spar, A (7) 198. 

hard-fired at 300°C, process for, A (6) 193. 

hollow, building materials, production of, 


P (5) 151. 

jointing materials for, use of plasticized 
sulfur, A (1) 19. 

keramsite, as porous lightweight material, 
A (3) 92. 

lightweight: development of, methods for, 
B (10) 301; production of, P (1) 21; 
see also Clayware, porous. 

molded: for brick and tile, P (8) 248; 
calcium hydrosilicate for, P (8) 242; 


method of production, P (1) 21. 
nearly dry body, plastic flow in, A (4) 126. 
porous: cellular, 1A of, P (2) 62; 
for roofing tile and brick, P (2) 67. 
pre-stressing of test units of face brick and 
hollow tile, A (4) 124. 
from rocks, sedimentary and 
production of, P (8) 242. 


Clayware (continued) 


Clayware apparatus. 


volcanic, 


Vol. 15 


pipe. 

of ler manutacture, tests N 
spraying of, automatic process, 
steam-treated clays for, effect of, 
Tenn. underclays for, A (2) 7 
tile and brick, artificial P (9) 283 
22 rings, cutter for, 
vitrified, for telephone system, A (7) 223 
wat for 
dams and bats, A (3) 92; 

of building tile, P (8) 242. 
See also Apparatus, 
— types of and equip- 


bin A (10) 307. 
for clayworking, P (8) 252. 
continuous mixer, A (11) 339 
conveyers. See Conveying apparatus. 
for de-airing. See De-airing apparatus. 
drying, control, and power types, A (5) 
158; see also Drying apparatus. 
drive for cutting device 
ty section continuous strip of clay, P (5) 
Erel type: blunger re sieve, agi- 
(3) 100; filter- 


— — slip pump, A 
machine for 22 and 
homoxenizing a disk of the mix, A (6) 


indenting and stamping machine, P (5) 161. 
for molding clay, P 1 34. 

for pipe handling, P (5) 161. 

for preparation of raw mater Ger- 

man types of, I, A (5) 158; II. A 165 249. 
press die boxes, welded, A (2) 2) 69. 
extension rings for, 101. 

shot- blast, sand type, A (8) 

for tile, friction wheel 1. 3 — for, P (6) 


185. 
Clayware industry in Australia, A (8) 261; 
tant and tariff questions in, A (9) 


transportation costs in, A (7) 214. 
in U.S., 1934, value of, A (3) 110. 
ware of Burn & Co. Ltd., in India, A (11) 


350. 
Clayware plants, Claycraft Co., mining and 
n methods and costs at shale 
pit, B (9) 290 
desigu in, and engineers for, A (8) 262. 
Diesel power in, A (10) 308. 
— efficiency and economics in, A (10) 


steam-power problems i in, A (10) 309. 
Cones of castings, centrifugal method, A 
) 55. 


of rs air method, A (7) 215; Baum- 
type washers, A (7) 215; dry method, 
A (7) 215; of steam coal, dry process, 
A (5) 162. 
without compressed air, A (5) 130 A (8) 
251, A (11) 328. 
of fire clays for whiteware bodies, tiota- 
tion process, A (2) 72. 
of gases, electrical purification of, A (5) 162. 
of glassware, mediums for, P (7) 205. 
of metals. See also Degreasing; Metals for 
enamels. 
for enamel shapes, degreasing and —— 
ling process for, A (5) 144, pickling 
process, P (4) 117. , 
for enameling, sand or steel-grit blast- 
ing, I, A (9) 269. 
for enamels, =< iron: methods and 
studies on, A (11) 328-29; for por- 
celain enameling, A (3) 84. 
for enamels, steel, process for, A (11) 325. 
of molds, electrolytic method for, A (4) 117. 

Cleaning apparatus for metal sheets, P (11) 
329; tanks for, mechanical features of, 
A 

Cleaning solutions. See also Detergents. 

for enameled sheet iron, — for, A (1) 8. 

manufacture of, P (10) 

for porcelain enamel, A (1) D io; for porcelain 
enameled ware, care and upkeep of, 
(11) 325. 

soluble silicate, effect on ball clays and kao- 
lins, A (5) 165. 

for surfaces for enameling, A (4) 116. 

“Climatic clay in soils, studies on, A (1) 37. 

Clinker ware, coloring of, P (8) 249. 

Clinkers, cement, apparatus for manufac- 
ture and treatment of, * a 143; for 
cement production, P (8) 2 

fired, calculation of effect dur- 
ing Portland cement formation, A(11)323. 
lime saturation of, effect of fineness of grind- 
ing on, A (2) 54. 
photomicroscope for analysis of, A (2) 69. 
Coal. See Fuels. 
Coal ash. See Ashes, coal-ash. 


reactions 

cracks in, when heated, cause of, A (5) 160. 

data on: from Bur. Mines, B (7) 218; 

and other ceramic materials, B (9) 286. 

de-airing of. See De-airing. 

density of, pycnometer studies on, A (4) 

methods for, A (10) ; 

Finnish, composition of, B (8) 256. 

fireclays. See also Clays, refractory. 

fire clays: Cheltenham, spherulitic lime- 

stone in, A (9) 285; flint, secondary ex- 

pansion of, A (11) 328. f * Italy, A (7) 217. 

tribution in U.S., A (1 f 

for, A (2) 72; for 

cleaning of, A (2) 72 

rss 
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Coatings. See also Abrasives; Bonds. 


ve cloths, electrocoating f 
T7 225; for abrasive web, P 1A. 
1 Dong ceramic ware, method for, P (3) 
P (8) 231. 
for furnaces, P (8) 2 
for sheets, P 60 ire. 
9 glass, composition for, A (9) 


—S liquid rubber for spray booths, 

metal, for earthenware, P (8) 249; metallic, 
preparation of, for thermal conductivity 
tests, A (6) 188. 

metals for, treatment of, PY 54 231. 

for mirrors, process for, A (3) 89 

rubber, liquid and plastic, A (2) 68. 

for sandpaper, electrocoating process, A (5) 


139. 
sulfur, for glassware, method for, P (1) 17. 
water-glass and siliceous material, aci 
resistant to sodium fluosilicate, A 1 109. 
* repellant substances, studies on, A (4) 


Cobalt, determination of, as hexamine-co- 
balteus-iodomercurate, A (9) 286; in 
minesals and rocks, determination of, A 
(8) 260; and nickel, quantitative sepa- 
ration of, A (8) 259. 

Cobalt oxide, d its and metallurgical 
studies on, A (1) 37; > Ont., production 
and uses for, A (11) 34 

ground effect of, A (10) 


balt sulfates anc chlorides, basic, chemistry 
of, A (4) 130-31. 
for buildi oat new construction mate- 
rials, A (8) 
Coke. See Fuels, 
Coke ovens. See Ovens, coke; Refractories for 
furnaces. 
coals. See Fuels, coal. 
it, Coppee, silica refractories for. 
A (8) 243. 
studies, handbook on, B (10) 
Colloidal clay. See Clays. 
Colloidal silica and ferric (water- 
glass), cohesion of, A (3) 104. 


sol of coal, hydrogenation of, 
A (10) 311. 
Colloids, coals as suspensoid colloid systems, 
; A (6) 187. 


joidic,”” as term for chemistry and 
physics of, B (8) 260 

flocculation of, A (6) 191; flocculation of 
colloidal dispersions, A (5) 168. 

silicic-acid gels, pn determination of, V. A 


108. 
in soils. See Soils, colloids in. 
suspended, atus for test on falling 
speed of, A (7) 213. 
suspensoids’’ and “emulsoids,”’ 
of, A (6) 191-92. 
Color apparatus. See also Colorimetric analy- 


color analyzer, A (4) 127. 

color matcher, P (9) 266. 

color and shade comparators, P (9) 283. 
colorimeter, precision photo-electric, design 


as forms 


of, A (8) 250. 
for comparative tests, P (2) 53, P (4) 129. 
comparators: Barss, Knobel, and Young 


types, use of, A (1) 30; Hellige type, A (6) 
191; Hunter gloss type, A (8) 2 
leukometer, for color measurement, prin- 
ciple of, A (9) 280. 
photo-electric colorimeter, principles of, 
A (1) 33; use of, A (2) 69 
photo-electric colorimeter, precision type, 
design for, A (8) 250. 
photo electric reflection meter for White- 
ness’ determinations, A (1) 33. 
for photometric and colorimetric measure- 
ments, using photometric distance law, A 
(8) 250. 
Color pyrometers. See Pyrometers. 
Colorimeters. See Color apparatus. 
Colorimetric (colorimetry), develop- 
ments in, A (3) 107. 
and electrolytic methods for chemical 
analysis, B (1) 46. 
for iron determination, A (5) 167. 
manganese color reaction with formald- 
oxime, A (9) 287. 
of — in presence of titanium, A (9) 
by 8.8. — cell, advantage of, A 
(10) 
of 4 values, Hellige comparator for, A (6) 


of sodium, Streng reaction for, A (6) 191. 


Compound 
Compr: 


Concretes. See also Cements; 
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Colors. See also apparatus; Colori mei- 
ric 


Pigments 
for brick — for, P (1) 27; Ww, 


C. I. E. system for 
of, A (6) 172. 
* ware by flue-gas treatment, P (8) 


color oxides for Somes and sheet-steel 
enamels, A (9) 268. 
color reactions: microchemical 
— A (2) 


mination 
als in microchemical tests, A (2) 73; of 
trivalent and tetravalent titanium, A 


(10) 
manganese, chromium, and 
73. 
of, application for, P (2) 53 
for enamels: ceramic pigments, manu- 
facture of, A (8) 229; oxide formulas for 
blue, blue-green, and green, A (1) 8; 
brown-red, yellow-brown, and ocher, A 
(4) 116; 8 pigments for, studies 
on use of, A 3) 86. 
in fluorite, — — of distribution to crys- 
tal structure, A (1) 37. 
fusible, and enamels for glass, A (9) 266 
~~ glass and enamels, minerals for, his- 
A (7) — 
or and opacifying, compila- 
tion of studies, B (6) 178. 3 
for glass, silver pigment in, A (1) 16. 
Katz's abridged translation of, B (1) 5. 
for Ane enamels, composition of, 


pink, 
and use of Pa (9) — 
matching of, for cast iron and sheet-steel 
enamels, methods for, A (9) 268. 
measurement of, — in color vision, 
use of C. I E. system, A (6) 172. 


iscovery, composition, 


mineral, microchemical identification of, 
III, A (3) 108. 

mineral, pipet —— for grain-size analy- 
sis, A (4) 1 

overglaze, 1. Jai ot, A (4) 113. 

for pottery, colloidal metal oxides for 
modification of, P (8) 249. 

standardization of, international, A (1) 3 

in — changes during heating, A (5) 


Combustion, balance of, ratios in, A (6) 186 


**. effect of ash on, A (4) 129. 
dissociation of products of, A (4) 129. 

flame, theoretical temperature of, A (9) 283. 
fuel, in brick firing, A (7) 215. 

gas, studies for glassmaking, A (6) 175. 

heat of, in isobutane, A (1) 35. 

losses in, graphical analysis of, A (4) 130. 
spontaneous, in cold-storage piles, A (9) 


underfeed, principles of, and effect of pre- 
heated air on underfeed and overfeed 
fuel beds, A (3) 102-103. 


Combustion e vs. Ostwald, in formation 


of soot, use of, A (8) 253 


Comparators. See also Color apparatus, 


com paraiors. 

extensometer, for calibrating length-meas- 
uring apparatus, A (1) 32. 

microphotometer, densitometer, combined 
recording type, A (6) 184. 

for mortar specimens, A (7) 212. 

See Glass, safety. 

system, moisture removal in, 

A (7) 214. 


Compressor, portable motor for sandblasting, 


spraying, and drilling, A (3) 101. 

Refractories, 
concrete; Sewer pipe. 

for Boulder Dam of chemical 
heat in, A (4) 114 

corrosion of. 

impermeability of, effect of waterproofing 
compounds on, A (1) 7 

lightweight, and ceramic aggregate, P (10) 
3 


ary ye of, to petroleum products, 
A (4) 115 

plain or reinforced, r &. A (1) 6. 

pozzuolanas in, use of, A (2) 5 

setting of, thermal = A (11) 324. 

spun, and asbestos cement for sewer pipes, 
VI. A (11) 334. 

vibrated, methods for, A (5) 143. 


Condensers, change of capacity and — 


of length measurements on, A (5) 160 
electric, materials for, P (8) 
magnesium silicate mixes for, A (3) 109. 


Conductivity, data on, for building and insula- 


= materials, method for, A (3) 93. 
electrical: of glass, Frenkel theory of, A (7) 
293; of refractory brick, relation to iron 


heating. desi 


Conveying a 
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electrical (continued 
oxide content of, of silica miner - 
als and quartz, A (5) 1 
temperature, vs. thermal, y ceramic bodies, 
A (9) 282 
thermal, of cellular and granular materials, 
A (10) 304. 


and of metals and alloys, II, A 
(11) 341. 
enamels 


A (1) 9. 
and hey y> — of, in drying proc- 


222 

‘specimens for measure- 
a A (6) 185. 
of pure iron and steels, A (4) 116. 

of quartz, at low t tures, A (1) 44. 

of refractories: A.S.T.M. report, A (4) 
124; at high temperatures, apparatus 
for, A (1) 24. 

2 electrical, strain yoke for, P (7) 


for technical apparatus, 


mg of, into glass envelopes, method 
for, P (3) 91. 
“‘semi-conductors,”’ A (6) 190 
trunnion clamp for, P (7) 2 
Cones. See also 
, for brick kilns, A (1) 36. 
See Chemical composition; 
Structure. 
of glass. See Glass, chemical composition 
(comstitution) of 
instrument for 
Wor: "surface roughness of cylinders, 


Control — for brick kilns, types of, A 
2 100. 


i — use of, A (3) 98. 
— scope, automatic, nonrecording, air 
operated, A (9) 281. 
and or bridge recorders, A 


and construc- 
tion of equipment for, A (1) 35. 
tus for cement, pneumatic 
type, A (3) 100. 
conveyer chains for low-temperature 
mg and cleaning applications, A (9) 


conveyers, elevated, for overburden re 
moval, A (5) 159. 
for conveying clay to miils (bi-cable rope 
way), A (3) 98. 
photo-electric system for, use of electron 
tubes, A (2) 68. 
Porcelain Co. See Porcelain plants 


Coors 
Copper. See also Metals. 


in malleable iron, tests on, A (2) 55-56 
titrimetric determination of, A (1) 44. 


Copper slags. See Slags. 
Copper, zincs, minerals from, in Urals, A (6) 


Cordierite from Dartmoor granites, variable 


composition of, A (8) 255. 


Core cracking, pug mills with double mouth 


piece for prevention of, A (8) 251. 


Cores, loam, shell-shaped, removal of, A (1) 


11. 


Corex — See Glass, phosphate-tlime. 
8 lass 


Works. See Glass pients. 
See also Weathering. 
by acids, inhibitors for prevention of, A (7) 
201. 


of concrete sewer pipe, V. AI) 334. 

of — * for barium crown glass, studies 
on, A (8) 232. 

electric furnace iy slag on refrac- 
tories, tests on, A (11) 336. 

of iron, principles of, A (4) 127; of iron 
ry. steel in dilute watery salt solutions, 

A (7) 200. 
of metal, Porox for prevention of, A (10) 


of mortar and concrete, causes of, A (2) 54; 
of Portland cements, effect of water on, 
A (4) 115. 

of refractories. See Refractories, corrosion 


of. 
0 of wrought iron and steel, A (6) 174. 


jum, natural and synthetic, differences 
in, A (10) 301; sintered, for ific heat 
measurements on steel, A (2) 56; in 
South Africa, B (7) 197; for spark-plug 
insulator, A (9) 280. 


Costs. See also Economics; Management 


in 1— production, formula for, A (11) 


of electric firing in Germany, A (9) 283-84; 
of electric furnaces for enamels, survey 
A (9) 268 
fuel economy in ceramics, A (8) 253. 
Ps. en — in English glass industry, A 
(i) 1 
of operating light-duty trucks, B (7) 223 


| i 
282, 
0 
A 
8) 
or 
k- 
ng 
st- 
and d 
8 
17. 
11) | 
of, 
4 
8 
lain 
of, 
kao- 
fac- 
for — 
dur- — 
323. | 
ind- 
9. 
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om (continued) 
porcelain enamel mill 
III. A, = of ond 
ing, V, A oy 83; f 


urnace 

VI, A (4) 116; development of 
Product, VII, A(11) 324 

plant, firing studies, A (3) 109. 

action in smali tunnel kilns, A (5) 


Cotten glen class. See 228222 

— Glases, defects in 

pee | on influence of time on, 
(4) 116. 

Crsigalte, crystals of, structure of, A (1) 


25 on of, at low temperatures, A 
and AG) 107,» X-ray distinction between, Cyanh 
also Refractories, crucibles. 
for glassmeltit Data, 
sot Nee A (5) 


the 12 and 18th — history of, 


(11) 341-42. 


for ores, exploding water films for, A (3) 99. 


properties of, A (11) 345; 
som ioe, as chemical raw material, A A (11) 


345. 
Crystal tabulation and discussion of 


forms, 
form-names, A (4) — 
Crystal See 
grains, universally 
movable tube for, A See aber 281 
hydrates. 


for, A 


ding of etched figures on, 
A (7) 21 


ws dickite and other clay 


A (3) 105. 
— and soils colloids in 
, A (9) 285. 

international tables for determination of, 
Vols. I-II, B (9) 286. 

of ferrioxide, A A (8) 257. 

relation of, to color in fluorite, A ‘(1) 37. 

of — and phosphates, relation of, A (1) 


of N A (1) 37. 
Crystalline alumina. See —— 
Crystalline bodies, expansi measurements 

of, by X-ray method, thed. I, ‘A (3) 107. 
Crystalline materials, identification of, classi- 
fication and use of X-ray patterns, A (10) 
* 2 expansion measurements on, 


A (6) 


Pe See also Crystal structure. 


— a. P (2) 69. 
c wald-Prins theory s. 


—— values of, A (7) 222. 


change from brittleness. to aa nature 
erent : tem ture, A (3) 106. 
chemistry o 

cristobalite, —— 4 (94 


etched quartz, spectrometry of, 4 (7) 222. 
oot i solution of, under local stress, A 
infra-red absorption of spectra of, struc- 

ture and interpretation of, A (3) 108. 
— structure of, A 48 255. 


structure in, A (8) 255. 
ar WET of, microscopic method for, 


packing of atoms in, petite for, A (6) 192. 

physical chemistry of, B (11 ) 

quartz: deposits in Africa, A 9025 346 
new forms of at 183.5 C, A (8) 

SiO, growth of, A (3) 2785 

silica, framework stability fields of, A (1) 24. 

studies on, and solid state of matter, B (1) 


NazO by K20, effect on 


45. 
substitution of 
) 87-88. 


growth of, A (3 


theory of: 
general equation for, I 


energy of — lattice, 
crystal energy 


— theory of (continued) 


2 in, A 


Decolorizers. 


Decoration. 
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applications, II; 
interdependences of in 
thropic crystal series, III Fe) 192. é 
and opeque identi- 
method for, A (5) 168 
for X-ray reflection theory, A (10) 312; for 
X-rays, method for measuring refractive 
index of, A (8) 260. 


Cupolas, semiacid quartz grog brick for, A (5) 
et Ss, safety, 


urved parts on enamelware, minimum radius 
of, A (1) 10; and rims, enamel chipping 
on, A (11) 326. 


cutter for 
ig rings, A (3) 


ydrins, — x of, P (11) 334. 


(2) 71. 
mental Research, experi- 


mental data. 


4 (11) 340. 
of brick, face, A (2) 62. 
of clay, Austral 


7 ian machine for, A (2) 68 
A (7) 213. 
of clay masses: vacuum-extruding press 
for, A (1) 34; yy? and high-vacuum 
methods for, A (10) 308 
of clay wy German and 
te, (2) 68; U.S. process for, re (7) 


of clays, method of decom 
airing with steam, A (11) 
of brittleness cause of, A (il) 


334. 

drying of de-aired bodies, A (6) 2 

vs. nonde-airi ne, for tableware, A (10) 306 

of pavi ing brick, A (1) 20; physical proper- 

A (6) 180; of paving-brick —— 

effect of distri 
and cooling, A (6) 1 

of mixes, Griesemann vacuum press 
or, A 90 33. 

of pottery, A (1) 27. 

principles of, and tests on, A (4) 126-27. 
refractories and lightweight cellular fire- 
clay brick, A (4) 1 

vacuum and “hi — methods for 

bodies, A (10) 308. 

apparatus. See also Pressing ap- 
Paratus. 

Griesemann vacuum press for plastic ce- 
ramic mixes, A (1) 33. 

— type, A Ay 281. 


— 1 — t A (11) 341. 
Decalcifics: magnesium dolomites, P 


4) 15-38. 
See Decoration. 

See also Bleaching, and spe- 
cific types of decolorizers under Glass. 

fl to replace potash in glass batch, 
A 13-14. 


for glass, an, on decoloration of, A (5) 

wine or, A (3) 89; rare earths for, 
minerals for, action of, A (7) 217. 
pyrolusite, use of, A (1) 15 


Decomposition of kaolin, thermal studies on, 


A (11) 349. 

See also Art and artware; Ce- 
ramic ware (fine); Colors; Design; 
Glass, decorated; Glazes. 

for American dinnerware, A (7) 198. 

of ceramic ware, photoceramics, technique 
for, B (6) 172. 

crystalline, for porcelain and porcelain 
enamel, 2 (8) 231. 

decal size, development and application of 
gold bands on 3) 97. 

decalcomania design for, P . 

decalcomania, devel — of, A (2) 53; 


in America, 

P (2) 53, P (7) 199; 
Bag. P (6) 173; — and 
P OE and er papers, 


of Derby — * by G. Robertson, A (4) 113; 

of enameled ware, P (7) 1; review o 

8 328; vitreous, for 

per, 

etching of glass. See Glass, decorated. 

of Flora Danica Service (Danish), A (1) 3. 

of glass: method for, A (8) 227, P (11) 333; 
em mirrors, A (1) 15; ornamental 
glassware, technique of, A (1) 4; see 
also Glass, decorated aa) 


gilding” for porcelain plates, 

ice- “flower tterns on sheet glass without 
glue, A (1) 3, A (10) 298. 

metallic lusters, preparation of, A (7) 198. 


1 
Ir A (7) 198. 
Deénameling of cast- 


porcel. 
Denver Fire Clay Co. 


printing and engraving, history of, 


4 198. 
* screen and tissue 


carbon- 

A (1) 14; — 
surfaces . 

of — — 1 prints for, A (7) 


= also Nomenclature; Sym- 
of glass, crystal, A (4) 119, 

verre os. glace, 27 60. 

of he ea and magnetism, A (4) 


* A (1) 37. 


Deflocculating action of silicate —— on 


of theta, A (7) 200; 


paraius; 

of calcium sulfate — A (10) 293. 

of kaolins and clays, A (10) 313; of stipe. 
3 by mixing water with kaolin, 

’ decoration for, A (7) 198; in Hol- 


land, A (7) 
microphotometer, and com- 
parator, recording type, A (6) 184. 


flint glass, determination of, A (3) 


of a feldspars, A (5) 167. 
of single grains, determination of, A (2) 68 
— ee, apparatus for tests on, A (10) 


X-ray method for kaolin-quartz-feldspar 


system, A (1) 28. 
and systems, correlation of, 


ains and cements, P (4) 126. 

See Refractories plants 

Design. See also Decoration, and cross- 
references. 

Amer. Inst. of Decorators, discussions at 
conference of, A (8) 228. 

comparative study of leaf, flower, and fruit 
forms in art and architecture, A (10) 293. 

for enamelware, effects on, A (1) 11, A (11) 
328; for vitreous enamelware, problems 
in, A (2) 55. 

engraved, for pottery decoration, A (9) 266. 

glass for, advantages of, A (1) 14; for the 
12 industry, A (2) 52; for glassware, 


improved, influence on marketing strategy, 
A (1) 47. 


industrial, principles of, B (1) 5. 
mo 108 Italian, for glass and pottery, A 
198. 

for prehistoric pottery of Ariz., B (2) 53. 

rational planning for housing, B (11) 338. 

solar tree, ancient Indo-China, for terra 
cotta, brick, and pottery, A (8) 228. 

value of, 112. 

Detergents. 88 solutions. 

annual survey of, B (9) 2 

cleansing, emulsifying, * and dis- 
persing agents, manufacture of, P (10) 


sodium vs. sodium metasili- 
cate, A (1) 44; sodium silicate, P (9) 


Devitrification of glass. See Glass, defects in; 
Glass devttrification of. 

Dew-point, determination of, A (6) 

Diabase, molten, — ~4 (6) 192; 
viscosity of, A (8) 23 

Diaphragms, ceramic, 2 barium- chloride 
— current potentials in, A (8) 

porcelain, structure of, by electrical meas 
urements, A (7) 212. 
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Decoration (continued) 
method and apparatus for decorating sur- 
faces, P (2) 69. 
for enamel, P (8) 231. 
of pottery, —.— of, A (1) 3. 
of pottery: engra designs for, A (9) 266; 
ffito and mishima methods, A (5) 
treatment for, A (3) N. 
chemical methods for, use of acids and 
caustic soda, A (9) 268. 
cost accounting for, V, A (3) 83. 
patents and 71 > for, A (3) 84 
D 
8 studies on, 7 as 
rushing — | crushers, types , for 
stone and ore, dev — eris- 
tics, and capabilities, 
double-action, A (8) 250. Deflocculator, scdium carbonate for, in re- 
fractory cements, A (3) 95. 
Dehy on. so ying; ying ap- 
MEE (4) 133. D 
See Morphology. 
D 
minerals, A (1 
B (10) 309. 
Dental materials, artificial teeth, P (10) 307. 
D mineral body for artificial teeth, A (6) 183. 
Crystalline powders. See Powders. 
Crystalline refractories. See Refractories. 
Crystalline substances. See Crystals. 
g Crystallography, review of studies on, 
—— 
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Diatom as filtration medium, 
Diatomaceous earth. See Earth 
B (5) 166; in 


U.S.S.R., A (5) 164. 
and other clay minerals, structure of, 
A (1) 40. 


terminology 
B (11) 350; for chemists, B (9) 280; © of 

terms, Pt. 2, English 

man, B (2) 77 

Theres: Applied chemistry, 50; 

3, Glossary and index, B (9) 289 
electric ic material, production of, 


moments for 
chemical constitution, A (2) 73 
of ers, data on, A (6) 184, A 
(9) 280. 
angle for 


phase testing porcelain 
bushings, A (8) 248. 
0 es of glass, studies on, A 
(5) 147. 
ication of complex viscosity 
to, A (4) 117. 


breakdown of, A (7) 211. 
ceramic, progress in synthesis of, A (11) 


339. 
power 2 and audio- and radio-fre- 
quencies, A ( 
Dies, tile, production of, P (3) 101 
Diffraction pa ’ nd- 


ing to simple t 
ments in liquids, A (7) 221. 
X-ray, classification and use of, A (10) 314. 
ass; s, opal. 
Dilatometers, modified Henning model for 
— measurements, A (10) 


recording, high sensitivity of, A (6) 186. 
Dinnerware. See Art and artware; Ce 


ramic ware (fine); Glass; Porcelain 
(fine); Tableware. 

Directories, alphabetical index of corpora- 

B (6) 14 ceramic 

trade, wt U.S. and Can., B (2) 77; 

ass factory, 1936, B (7) 204; the 

ron and eel Works of U.S. and 
Canada, B (4) 12 

industrial. also Accidents; 

Poisoning; Safety; Silicosis. 


industrial: among cement workers, A (10) 
310; among cement workers in France, 
A (io) 318; effect on mental and muscu- 
lar efficiency of adverse air conditions, A 
(1) 47; health hazards in industry, bibli- 
ography on, A (11) 349; F. Holtzmann’s 


work in, A (10) 318. 
tion of carbon monoxide and sub- 
limation heat of carbon, A (1) 35. 
effect of, on flame temperatures, A (9) 284. 
of products of combustion, A (4) 129. 
thermal, of y-FerOs, VII, A (7) 219. 
thermal, * vapor pressure of orthoboric 
acid, A (8) 260. 
metallic complexes of, absorption 
spectra of, A (10) 313. 
ion figures in, A (6) 191. 


in 1 use of, A (3) 88; German, for glass, 


Draft, induced, for increasing kiln output, A 
(9) 284 


natural air supply to combustion chamber 


of T urnace without recuperator, 
01 
1 * controlled firing, 72 (10) 310. 
See Sewer pipe; 
— portable ryt for, 1 (3) 101. 
rotary drilling fluids for, A (7) 214. 
Drum mills. See Mills. 
Drying. See also Dehvdration; bros ap- 


paratus; Evaporation; Firi 
basic principles of, A (8) 251, A fin) 339. 
arte raw materials, factors in, A (9) 


of ceramic ware, artificial process, P (9) 283. 

of clays and clayware, research in, A (2) 69; 
research at O.S.U., A (1) 31. 

of Aw.) . — of acid, A (1) 31, 

of clays, effect on grain size, A (7) 217. 

of on electric measurement method, 


of de es bodies, factors in, A (6) 180. 
in enamel — process for, A (3) 84; of 
enamel wder granules, methods for, 
A (7) 20; 7 Coe hollow ware, air 
of enamels, waste 


process, 
— for, 4 8 — of fused enamel, 
roller apparatus for, P (8) 232. 
and filtration of ceramic raw materials and 
bodies, A (10) 309. 
of fine ceramic materials, A (11) 340. 
and firing of clay, discussion of, A (7) 215. 


Bees (continued) 
materials, it temperature 
A (11) 211. 


methods for, A (5) 161; 
or, 
damental st on, A Lg A (5) 188. 


of solid material: retarded rate of drying, 


of alumina, XI; dryi X 
n 
clays, XII; surface and criti- 
cal water content of cla XIII: 
XIV, A ry 
wood, XV, A (3) 100. 
of solids, A (11) 340. 
Xerometer (rate-of-drying meter) for at- 
measurements, A (1) 29-30. 
apparatus. See also Kilns, rotary 
type. 
driers, drum-type, for liquids and slurries, 
A (7) 213. 
ash- 72 for high moisture materials, 
) 213. 


for glass sands, A (4) 118 

operation and control of, A (11) 340. 

and process for, A (9) 280. 

rotary, Porox linings to prevent corro- 
sion on, A (10) 294; rotary-salt, flue 
gases in, removal of smoke and acid 
constituents from, A (10) 311. 

—— and continuous types, A (11) 


an stoneware pipes, A (10) 305; for tile, 
P (8) 252. 
types of, Allen-Buell 
data on, A (1) 31. 
enameling. See Enamels, 


ies and andalusite in U.S.S.R., 
A (5) 153. 
„ See Refractories, olivine. 
“Dunting” of blue ware, causes of, A (1) 26. 
Dust apparatus. See also Dusis; Respira- 
tors; Silicosis. 
8 and fly-ash measurements, A (5) 


(Buttner system), 


dry 
process. 


collectors, all-metal, cloth, screen types, B 


( 
1 dust collectors, A (4) 1 
dust collectors in ~—wy lants, x (5) 159. 
electric dust recorder, A eb 194 ‘ 
A (10) 


tie dust count 
“micron” dust precipitator, A (5) 160. 
portable vacuum cleaner for ceramic plants, 
A (8) 100. 
respirator and filter type, A (3) 99. 
types of, for cement manufacture, A (1) 47 
Dusts. See = Dust apparatus; Silicosis; 


in ee optical measurement 
‘on A a) 33. 

Allen- Buell flue-gas dust-separating plant, 
A (8) 99. 


— 


atmospheric, microscopic projector for ex- 
amination of, B (3) 101. 
cement manufacture, methods tor re- 
covery of, A (1) 47. 
and cinders: elimination by Washington 
heating plant, A (4) 135; and fiy-ash, 
measurements on, A (5) 158. 
in coal, pneumatic removal of, A (4) 130. 
in combustion gases, separation from, A (5) 
direct p methods for, A (5) 159. 


tp 105-94 for determining amount 


un steel plant, A 
exhaust systems for, A (11) 340 
fine, as industrial hazards, A (11) 349. 
in foundries, air filtration for, A (11) 349; 
foundry, air-borne, mineralogical com- 
position oh A (10) 318. 
fumes, and smoke, nephelometry for tests 


oxide compoun 


(11) 321; in Finding shops, ex- 


haust systems for, A (11) 32 

and grit in fumes, 5 = air, “micron” dust 
tator, A (5) 1 

i 1 A A 6) 194. 


symptoms of, A — 47. 
a and abstracts on (German), B (10) 
** methods for estimation of, B (6) 


in and medical pre- 
cautions against, A (1) 47 
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Dusts (continued) 
9 — prevention of, A (7) 
rock-wool insulation, relation of, to health, 
— of 
waste, ite, use of, 
for brick, A or 
tests on materials 
See 
from bauxite, — of, 
Earth (the), lee ~y (2) 73. 
Earthenwar 22822222 Pottery; 
— 
colored: sintered — for, P (5) 156; un- 
glazed, P (7) 211. 


ing kilns for, P (8) 254 


ubricated valve in (Semper- Densum 


valve), * 
metal coatings for, — P(8 +e 
for pipes, manufacture 2 2 
production of, P (3) ior 
salt glazi x apparatus f (8) 254 

salt- ition for. P 248. 
tunnel P (8) 255 

„in Glaisher Collection, B (1) 8. 


oy effect on clayware in buildings, 
in 1 effect on reinforced brickwork, A 


(4) 124. 
See also Minerals; Rocks; Sand; 
diatomaceous: in Prit. Columbia, A (2) 72: 


uses and production methods, A (11) 345. 
2 71 248 * A (6) 180, 


of bentonitic orig'n in Calif., A 
188. and mont- 
morillonite „ groups of, A (1) 38; proper- 


ties of, A (i). — 
decolorizing glass, A 
(8) 234; 1 — as ground 

A (5) 168. 
white, and pigments, qualitative and quan- 


titative for determination of, 
A (7) 217. 
“Eclaté” glass. See Glass, decorated. 


Economics. See also Costs; Management. 

cost — aye of design, A (4) 112. 

dynamic, t i and statistical studies 
f Biv) in Portland 

uel economy in cement industry, 

A (3) 83. 

planning in — ays A (2) 77. 
1 economy program, A (2) 


of 
B (2) 77. 
technical journal of, B 2 110. 
wage A @) 
See also as education 
of college graduates, A (4) 136; qualifica- 
of scientific research on, 
Morescence. See also Brick, defects in; 
Florescence. 


mechanization to economies, 


of brittle materials, studies on, A 

(3) 79; N plain or 
reinforced, A (1) 6 

W apparatus, dry batteries for, A (9) 


% borosilicate ww 
ceramic bodies for 


11) 339; of com : 
Stee for, P (4) 122; 
green light and glass — P (© 


Electrical conductivity. Con uctivity, 
179; see also Conductors 
A (6) 174; chemical-resistant 
for, A (6) 177; gaseous, prod of, 
P 122. 
Electri — of 4 162. 
Electrical r heating elements, 


composition P 90 249; wi 

or, 0 ith 

tive temperature coefficient, P (10) 309. 

Electrocast refractories. See 41 
cast. 

Electrochemical treatment of clays, P (8) 261 

Electrocorundum. See Abrasives; Refrac. 
tories. 

Electrodes, adsorption, researches on: glass 

electrode, I, A (8) 259-09. 


— 
problems in ceramic industry, A (3) 98-99. 
relation between thermal conductivity and 
moisture content of ground 
design for bath, F (10) 307. 
German clays for, studies on, A (1) 38. ; 
Di 
Diel 
4 
1 
— 
t 
) E 
8 
in ck, on, iP it: 
8. on roofing tile, causes of, A (11) 337. 
1e of tile. “See Tile, defects in. 
e, 
10 
A 
ra { 
is: in gases, electrical purification of, A (5) 162 N 
0) in inding and polishing processes, magne 
li id to lessen dange 
i- 
9) 
*. 3 
92, 
ide 4] 
(8) 
as 


aqueous systems, 
838 A (4) 127. 
ynamics 


of opera- 
tion of, A (8) 251. 
— point applied to —— — 
gp (11) 345. 
in ‘lays, air determination of, A (1) 


1 method for cleaning molds, A (4) 


and methods for chemicai 


1 B (1) 46. 
pickling. See 


— ‘cour Shields A (1) 


Electromolten cements. See Cements. 
diffraction by vitreous silica powder, 


(2) 58. 
See Microscopes, elec- 


‘optics as new branch of physics, A 
(6) 1 see also Optics. 

bes i lectric system for con- 
veying, A (2) 68. 


apparatus in industry, I, A (8) 250. 
12 for aluminium oxide studies, 
A (11) 
wy at ultra-high fre- 
1 
— ps By lation of soil 


Electrophoretic on coagu 
by Fe — (4) 134. 
See 


chemical, — table for, A (8) 


Emulsions, theory of 12 349. 
Enamel apparatus also Cleaning ap- 
paralus; 


Mills; — ap- 
paratus; Reflectance apparat 

or ng y guns, 

Flexare Fy ny automatic, A (1) 7-8. 

for refrig- 


and 
uction, A (9) 2 
for — adhering 
229. 


— 


for porcelain I furnaces, types of, 
I, A (5) 145; II, A (6) 174. 

roller for dry-cooling fused enamels, P (8) 

sand-abrasion machine, development of, 
A (5) 145. 

for study of physical properties of vitreous 
enamels on steel, A (4) 116. 

for temperature control, A (2) 59, A (5) 145. 

thickness A (1) 9, A (2) 57. 

types of, 10) 295; in 1 and U. 8. 
plants, A (1) 9-10, A (8) 2 

for wet-process, ground-coat — A (2) 


55. 

Ena mel ind in England and Sweden, de- 
fects in, & (3) 84. 

porcelain enamel in Sweden, history of, A 

(9) 269. 

a enameling in central Europe, A 

A ena meling furnaces and types of 

uel, A (4) 


116. 
review for 1935, A (9) 269. 
in Scandinavia, porcelain enamel in, A (4) 


117. 
standard test — — in 1935, 
Enamel Division report on, A (10) 294. 


plants, Barrows, W. A., Porcelain 
Enamel 2 decorative screen by R. B. 
Aitken, A (5) 145. 
Gas Stove Works, r of; 


— kilns for, A (1) 9. 
yout and production in British and U. 
plants, A) 8, A (8) 229 
a 
A (1) 10. 


kitchen-ware production at, 

Pfaudler Co., historical sketch “rh 

Enamel & Mfg. Co., acid-resist- 
or enamel signs, A (5) 144. 


Enamel apparatus; Metals for — 


Opacifiers. 
acidproof glaze, composition for, P (8) 231. 
acid- ng: composition „ formulas 
for, I; low enamels for — — 
and brass, II, A (5) 144; on ng 
2 4 (9) 267; titanium dioxide for, 
acid-stable: studies, and cobalt solu 
tions in, ahs 327; titanium dioxid:: 


231. 


(rutile) 
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(continued) 
of: 


— of, da 

to iron, oxide coating for, P (8) 231 
mec and X-ray ex- 


ides, XII, A (10) 

to metals, A (6) 174; qnelvels of, U. S. 
and German studies A (10 

research on, A (9) 


“Tes of, methods and apparatus for, 
and French methods discussed. 
— carbonate for, effect of, A (7) 


apatite, for white base, P (8) 232. 

barium oxide vs. zinc oxide for, A (10) 294. 

in inclined tubular furnace, P 

batches for, calculations from analysis, A 
(7) 199-200. 

batches for: clay additions to, effect of, A 
(1) 10; clay and feldspar in, studies on, 
A (1) 10. 

batches for: mixing and melting of, A (2) 
56; working of raw materials in, A (3) 86. 

for bathtubs, wave formation in, A (7) 201; 
see also Sanitary ware, bathtubs. 

. — * as floating agent in, A (9) 269. 

rr 1 2 or ground coat, blistering of. 

22 2 5-46; black edging and 


black, for 3 composition of, A (8) 229. 
on, from Porcelain Enamel Institute, 
A (11) 324. 
berax in: for adherence of, A (1) 10; effect 
re substitution for, A (1) 11, A (11) 
—25. 


for cast iron: borax in fused ground coat, 
A (1) 10; effect of iron composition on, 
A (11) 326; and sheet-stedl, color oxides 


for, A (9) 268; types of, A (9) 270. 
cast-iron hearths, (1) 9; for cast-iro: 
stoves, composition of, A (1) 8. 
ceramic articles, patent designs for, P (1) = 
3 in: effect of, on drying shrinkage, A 
1) 


. on opacity of, for sheet 
shrinkage effect on, A 


(3) 84; 
(11) 334 


clays in, refining of, A (6) 174. 
clays in, valuation of, A (2) 57. 
cobalt solution in, use of, A (11) 327. 
colored, cast-iron one-fire, A (5) 146. 


color and opacity studies on, U. S. ps. 


French methods, A (11) 326. 


color oxides for: basic formulas of, A (1) 
8, A (4) 116; for cast-iron and sheet- 


steel types, A (6) 174. 


control of ceramic pigmentsin, A (8) 229. 
for — application to ironware, P (10) 


effect of light and moisture on, A (3) 84. 
a and cloudy types, process for, A (1) 


minerals for, historical data on, A (7) 217. 
—7 wdered, for signboards, A (11) 327. 
gus, copper metal base for, A (3) 85. 


— pigments for limitations of use in, 
A (3) 86 


continuous manufacture of, P (6) 174. 

for cooking (kitchen ware), 
tests on, A (8) 231; 
tests on, A (8) 230-31; 
on, A (8) 230 

cover-coat: single finish, A (1) 10; * 
melting temperatures of, A (11) 327; 
see also Enamels, ground coats — 

cryolite in, action of, A (11) 345. 

curved 
for, (1) 10; 


enamel chipping on, A (11) 326. 


for dairy equipment, metal steels for, A (11) 
decoration of, A (7) 201, A (8) 230; decora- 


tion methods, review of, A (11) 328; 


decorative surfaces for, methods for, 


P (5) 146; see also Decoration. 


— acids caustic soda for, 
or, A (9) 268; cost accounting 


in, V, A (3) 835 see also — 


defects in, acid - resistant, studies on, A (3) 
83-84 


antimony poisoning, 
(2) 55. 


Enamels, defects in (continued) 


acid-stability 
chemical resistance 
solubility tests 


$s, minimum radius of curvature 
ey parts and rims, 


regulation for, A 


blistering in “‘black-edge, 
blisters from film on 


A (2) 55. 
on cast iron, 1 A (1) 9. 


chipping of rims and cause 
vention of, A (11) Witte: 


and 
ing effect of continuous 
mel furnace for — of, A 
@ 72 and fis cause and 


prevention of, A * 115 origin of, A 
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— of heavy spar and 
tests — A (4) 128. 
Flow. See also Fluidity; Fluids; Liquids; 
Plastic flow; Viscosity. 
— pastes, influence of proximity of 
wall on, A (1) 43. 
around c ers, velocity determinations 
for, AY 8) 250. 
of os bodies at high temperatures, A 
steam, oil, gas, water, or brine, A (1) 32 
heat, measurements of, A (8) 250. 
horizontal, mechanics ‘of process of, A (5) 


plastic: of mineral suspensions, theory of, 
A (7) 222; in nearly dry clay body, A 


ts 
tus 


pressure com 
owerpots, a ‘or. 
for, P (3) 2. 85 tas. * 
manufacture of, P (2) 67; 
A firing, A (2) 71; self- — P 


Flue gas: See Gases. 
* slips, apparatus for tests 


Fluids, flow of, through filter septa, 
ments in filtration equation, IV, 2 iss. 
metering instruments for, A (9) 
Fluorescence in ultra-violet li oe 1 4 
0.2 282; and ultra- vio radiation, A 
Fluorescent microscope. See Microscopes. 
Fluorides in calcium silicates, effect on ther- 
mal synthesis of, A (3) 82-83, A (10) 314. 
complex, NI and silicon determina- 
tion of, A (9) 
double, pure 2 alkali, process for ob- 
taining, P (2) 76. 
for enamels, 1 Il, B (10) 295; Nn“ 


A 
in glass, effect on opacification, A (1) 13. 
soluble and insoluble, deter- 
mination methods for, A (10) 315-16. 
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in Chixa, ction of, A (4 
flotation — of, A (5) 


French, uction of, A (2) 72. 
and um fluosilicate in enamels, effect 
of, A (3) 85. 
ceramic, 8 wall tile, com- 


F. frothing, Chilean nitrate for 1 frits, A 
(11) 344; (lather), studies on, A (9) 279. 
„ and — inhibitors, effect 


air filtration for dust removal in, 

A (11) 349. 
American Foundry Equipment Co., cen- 
t3) of ¢ ing castings, A 


iron, steel, malleable, and metal, t 


fractories, metallurgical; — for 
steel works. 
— furnace for, of, A A 86. 
industrial 


4 (11 
— 


Foundry dusts. See 
Foundry sands. See Sands. 
eer“ method for glass. See Glass, Four- 
ca 
Fourier of X- 181 — of vitreous 
SiO: B2Os, A (8) 
for —9 carbonization 


Filtering apparatus, 


adhesion theory of small 
les, iv, A (7) 219-20; V, A (11) 


Frits, black cobalt oxide for, source and pro- 
duction of, A (11) 344. 
Chilean em as oxidizing agent for, A 


rying of, Porox linings for 
hey in, (10) 
tne te for, A 
lead, LE ng tests on, A (10) 306. 
— — of: methods com and rela- 
Tad soluble salts to slip consistency, 


su opaque, studies on, A (4) 116. 
See Glases. 


of glass bulbs, process for, P (1) 18. 
Fuels, 18 developments and trends in, 
7) 21 
analysis o of, for glass and enamel works, A 
(11) 34 
for ae industry, economy in, A (3) 83 
for circular tunnel kiln, 63% saving in, A 


(1) 34. 
, American t gas, coke, and by- 
uct ies of, B (9) 284; mi- 
- petrographic studies on, 


anthracite: for blast furnaces, A (8) 252; 
in Pa., volatile matter of, A (7) 216; 
regulations for mine police in Germany, 

A (8) 262 

bituminous types, kilns for, * (2) 70. 

for brickworks, A (3) 102, A (4) 129. 

carbonization of: ects of variation of 
heating rate, A (7) 215; at high tem- 
peratures, A (5) 162; plastic stage in, 
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Fuels, 22 (continued) 


A a sulfur "A 


chart for relative purchasing value of A 
of, A (7) 215; air method, A 
or 


Colo., low-temperature, A (7) 215. 
low-temperature 


＋— composition of, A 
ont softening of, A (6) 187 A 3) 102; 


III. types: B (3) 108; 
cleaning of, A (7) 215; and Ind. t 

analysis of, A (9) 

2 design of equipment for, 
Indian, natural of, B (5) 163. 

Ss om and analysis el, A 


moisture determination on, A (4) 129. 


pneumatic ary thee coal, A (4) 130. 
Coal Co., A (7) 


processing plant of Binkley Coal Co., A 
pulverized, Appalachian type, A (10) 


pure, A (4) 130. 
pyrolysis of, evaporative still for, A (5) 


relation of of 


0 (5) 168. end 
A (10) 310; tutomatic 


A (9) 283; control chart K for, A (10) 


specific gravity and ash content of, re- 
lation of, A %6) 187. 
pontaneous combustion in storage 


steam, dry of, 4 @ 162. 

sulfur content of, 2 

for stokers, 963 

in U. &., classification chart for, B (4) 


130. 
. and analysis of, A (4) 


washing by gravity separation, A (5) 163. 
quid coal process, A (3) 103. 

coal-mineral matter, analysis 

10 

on "dust, for Zotos 142 A (9) 273. 

coke: anthracite and „ for artifi- 
cial abrasives, A (3) 80; from brown coal, 
uses ay A (5) 161-62; from coal of dif- 


colloidal: in avy „ I, A ( 252; 

combustion products of, and municipal 
problem, B (4) 137. 

economy of, in the ceramic industry, A (8) 


for enamel furnaces, A0 
fuel oil, for periodic kilns I. * 


5. 
flame capacity as characteristic of burn- 
i properties, A (5) 162. ¢ 


“high-velocity” thermocouple for wit 
— at high temperatures, A (1) 


WI bustion of, h on, B 
(1) 36 

natural, ‘analyses of, A ()) 36 

producer. See Fuels, producer gas. 


1936 = 
Flambé 2 See Glases. _ Fluorine and compounds of, A (8) 258. 
Flame, — and radia- fractional 2 and quantitative de- ' 
tion studies, A (9) ' termina: of, A (10) 314. 
radiation, nonluminous, results of tests on, volumetric determination of, after preci i- 
A (8) 103. tation as potassium fluosilicate, A (10) 215. 
studies on, B (10) 311. Fluorite and celestite in Ohio, A (4) 131. 
- color distribution in, in relation to crystal 
structure, A (1) 37. 
in cement raw mixture, use of, V- control, A (7) 215; dry method, A (7) ‘ 
or, in, 
re value of, A (7) 215. ; 
r coking: moisture content in, A (7) 216; f 
nature and synthesis of, A (7) 215. : 
J carbonization (7) 215. 
eryolite for, A (11) 345. 
exarc a na apparatus. fluxing effect of feldspar in whiteware ; 
Flint, pottery acid | 
m pone lead, acid resistance of, in relation to com- : 
a 2 position, A (3) 105-106. { 
SOLULIONS O (LU) 
See also Refractories, forsterite. 
crystals of, chondrodite occurrence in, A 
(5) 165. 
and : o> latent heat of melting of, A 
(9) 
for refractories, composition of, A (3) 93. 
Fossil silicas. See Sid ica. uction from, 
F other solid fuels, analysis of, A (1) 36 : 
hy of. B (6) 188. ; 
estin 
img materials as to pouring strength 
for use in, A (3) 86. 
317. photomicrographs for materials testing, A ’ 
(11) 327. 
— of A (8) 248 
metric cones, / 248. 
— 
Fresnel reflection factor for light distribution 
tests on opal glasses, A (1) 14. 
Friction and adhesion: friction on mica sur- 
A (6) 174; kindlin ies and draft 
Fi : Indian type, A (6) 187; natural, origin 
and tests on, A (5) 162; semi-, properties 
— 
344; (town), for vitreous enameling, } 
B (1) 12. | 
—— 


specific heats cod calorific values of vari- 
ous types of, A (5) 163. 
2 


storage tion of, A (10) 310. 
textbook —— practice in, B (11) 


344. 
annual survey of, B (9) 
amd solid, technical dat Be) 
gases: 22 coal 
cokes, 


water, 
ect of catalysts — 


A 284; for — Touma — 

A (il) 343. 

for glass furnaces, factors ae _—~ 
9) ars; for glass production 


heating calculations for, A (11) 
7 t 


industrial: recuperation applied to, A (6) 
187; symposium on, B (10) 311. 


isobutane, heat of combustion of, A (1) 35. 
liquid end gtocous, seorage tanks for 103. 
use of, A (2) 71; solid, use of combustion 
triangle on, 4 258. treatise on, B (3) 


103. 
oil, charts on, engineering data on, A (11) 


furnaces and types of burners for, A 
15 215. 
and gas for furnaces, A (2) 71. 
„ and “‘Naco” from coal, A (4) 


development and conservation 
188. * 
ines, 


cleani 
A Cl) for gas man lecture. 177; 
for refractories — A * ) 162. 


butane, t properties 
E 284; propane for steel foundry, A 
pulverized, for mechanical stokers, A (8) 


solid: anal of, A (11) 342; carbon re- 
activity in, A (7) 216; and liquid, rela- 
tion ween id waste-gas 
analysis of, I, 2 310; microchemical 
analysis of A (1) 36 


types of : 3 and gaseous, efficient 
use of, B (9) ooh 
earth. See Earths, 


fuller 
Fume exhaust systems, design (4) 127. 


Fumes. See Dust 


Slags. 

also Burners; Carbonisation; 
Firing; Fuels; Kilns; Ovens; Refrac- 
2 for furnaces; Retorts; Stokers; 


anthracite firing, design principles in, 


187. 

arc, caustic magnesia 1 for, A (1) 21. 

— . oil-fired, A (4) 1 

anthracite coal “ A (8) 252. 

work and opera- 
tion of, A (9) 27 

external heat 24 A (5) 152. 

flue gases in, for removal of 
smoke constituents from, A 
(10) 311. 

for pig iron it, simul - 


Portland cement, 
124 P (11) 324. 


boiler, effecting smoke con- 
sumption, P (1) 

cement or — coat for, P (8) 245. 

computa : mentals, rules, and 
= of, ya. for computing heat 


mg gases, A (1) 35. 
oa: P (8) 254. 
2 7 design and construction 
A (1) 
t 3 acid and basic bottoms of, 
2 0 pulverized-coal firing of, A (2) 


63, 
in cement for, & G2) 206. 
crowns, pressure calculations in, 
(11) 342. 


crucible, P (2) 65; Cummings rapid-melt- 
A (7) 212- i3; 4 A (8) 250. 
design and tion of, heat calculations 


glass, ; 
vs. coal- and oil- — ‘for 2 — 
tion, A (11) 323-24. 
in continuous tions, A (6) 184. 


2 (7) 214 
di ting wire for heat control in, A (1) 32. 
electro refractories for, A (2) 63. 

enamel: cost survey, A (9) 268; for 


(5) 144; weed: A (9) 268 
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(continued) 


or firing with means for modi- 
“tying P (8) 254. 
fused pee for, A (10) 302 
for fusing glass, P (8) 237. 
and refractories for, A 
for the glass ind A (11) 330. 
for heat-treating products, P 
2. 252. 
-frequency, magnesite cruci , 
f t (8) 25: 
or or 
temperatures. 22 — 
8 . materials for, A (4) 


or nonferrous metals, developments in, 
A (2) 71. 


— alloys for, A (1) 35; 
uses for, A (5) 162. 
si carbon A (3) 102; re- 


for rock wool production, A (9) 


A (5) 155, A (8) 


uous furnaces, 
and equipment for, II. A (6) 


in ris Europe, types of, and fuels for, 


oil- and gas-fired, 4 — types, A (1) 


for, economy of, VI, A 
tanks and YY for melting, A (3) 85. 
types of, A (9) 268 
for vitreous firing, types of, 8 a) * 

flame, for ceramic ware, P (8) 

foundry cupola, results with 4 ‘from coal 
of different origin, A (6) 174. 

gas-fired, natural draft air supply to com- 
bustion chamber without recuperator, A 


for glassmeltin See also Leers, Pots, 
gers; Refractories for glassmelting; 
‘anks, glassmeltin. 


for annealing, P (8) P (8) 238; con- 

veying platforms for, A (11) 329. 
cooling t P (8) 236. 

Carre type, @ i76. 

continuous renewal of glass in drawing- 
off basin, P (2) 61. 

continuous tank, intermittent rolling of 
glass from, P (8) 238. 

control of, A (6) 175. 

electric: for annealing, II. A (1) 13; 
III. A (11) 329-30; in automatic pro- 
duction, A (7) 202; data on, A (7) 
201; controlled atmospheres in, A (2) 
71; formulas for calculation, III, A 
* 329-30; heating elements for, 

BA 147; sors of, P (1) 16, P (4) 
122, A (7) P (8) 237; types of, 
— on: Brown, Boverie, and Co,, 
ype, construction, and results on; 

at Siemens-Schuckert Works, 
Ill; bibliography =. electric glass- 
melting, IV, A Ay 

electric, continuous, P (8) 237. 

electric, control of current flow in, P (1) 
17; operation of, A (6) 175. 

electric, melting material in, P (1) 17; 
for melting quartz x 8 a) 329; 
for vacuum melting, F (8) 237. 

P (1) 1 

for 22 sheet glass before 

tempering, P (3) 9 


Fourcault Debiteuse, Y-ty 
tion for sheet glass, A (3) 87. 
fuel 2 in, A (9) 271; furnace 


combina- 


furnace-pressure recorder for, pressure 
and co . 88 in, A (9) 271. 
— circulation A 25 (1) 18. 
— &. deve ments in, A (6) 176. 
—- heater for fusing and refining, 
P (8) 238. 
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Furnaces, for glassmelting (continued 


* materials for, types of, B (5) 

luminous flame principle for firing of, A 

tO) 208 8 237. 
ti 

— me ne a’ mock, PO) (8) 


outlet for, P 
12 phy measurements in, A 
for temperia system for, P (8) a 
tem 
types 1) 17 4, aL, 1. P 
(4) 122, 2 (7) 205, P 
4 ot (1) 13; ro- 


tating t , design of 273. 

glass pots. Pots, glass. 

glass tanks, com mportance of de- 
sign in, A (2) 58 


com tive data on, in U.S.S.R., A (10) 


construction of, P (1) 16. 

heat-loss — 1 poh in, A (6) 175. 

and method of use, P (8) 238. 

monograph on, B (4) 120-21. 

or overhead flame, for melting hollow 

ware, A (8) 235. 

production of walls in, A (11) 331 

— for, B (1) 

wi compartments (5) 148. 

small size, advantage of A (2) 60 

sources of defects in, A (2) 60. 

survey of temperatures in, A 1 60. 
resistor radiation, A (3 2 

loss through furnace wal hical 

calculations for, A (2) 63, wwe 12 4777 
rt regenerative continuous kiln, 
heat-treating, controlled atmosphere in, 

application of, A (8) 253. 


ture: automatic control of, 
(9) types of, A (6) 185. 


flux, A (8) 254. 

intermittent, types of fuel for, A (2) 71 

and kilns for the glass and porcelain indus- 
tries, B (2) 7 

laboratory, temperature-contro apparatus 
for, A (3) 98. 

load-test, loading device for, A (3) 94 

melting and holding types of, P (7) 214 

—— automatic control of, A (1) 


muffle, P (7) 216; muffle tunnel, P (8) 
254; see also Kilns. 
oil- and gas-fired, for German metallurgical 
use, A (2) 71. 
open-hearth, construction of, V, A (1) 21 
correct temperature measurements in, A 
(5) 160. 
design improvements in, A (5) 152-53; 
ign and operation of, history of, A 
(5) 


§2. 
insulation of, A (2) 64. 
Terni, data on, A (1) 23. 
port structure for, P (1) 18 
Protectoglo equipment as safeguard for, 
A (8) 250. 
pyrometer protection tube for, effect on 
automatic control of, A (3) 102. 
for quartz, sintering and fusing of, P (3) 91. 
reaction chamber for treating materials, 
P (6) 183. 
recu tors for, A (5) 163, A (11) 343 
* ing: in the enamel industry, A (1) 
oil firing in, A (7) 215. 
Pm for, temperature control for, A (1) 34 
1 foundry practice, advantages of, 


Saint-Jacques, for ore processing, A (9) 282. 

shaft, with perforated bottom i? for 
making glass filaments, P (8) 2 

Siemens-Martin and electric, thermal n- 
sulation for, A (5) 155; thermal insula- 
— of open-hearth steel furnaces, A (8) 
244. 

smelting, P (11) 342; inclined axis on, P 
(3) 85 


* dynamics of flame stream in, A (8) 


turbulent type, for roasting and sintering 
A (9) 282. 


Ly 
P (1) 36, P (9) 285. 


Fused glass. See Glass. 
Fused materials, thermal! 


sion of binary 
systems (4) 118; value 
of: sorption capacity of 4 94 fusible 
clays and kaolins, II, A (11) 
rocks. 


Fused silica. See Silica, fused 


— 
402 — 
a enamel. See also Furnaces, electric, enamel. 
342. ty auxiliary equipment for, 
types of 
vitreous enamels, A (4) 116; to pre- 
5 vent copperheads, A (2) 56. 
effect of furnace at here on, A (2) 56. 
1 a vs. coke-fired, for enamels, A (3) 
electrically heated steel type, A (3) 84. 
for firing refrigerators, A (9) 270. 
of, A (1) 35; and electrical, engineering 
xs technology of, II. B (11) 343; tempera- 
for, B (8) 254. a 
draft-gage for, A (1) 35. end-fired, use of, A ( 7. 
electric. See also —— Fur- 
types of, P (2) 
walking-beam, 
dies on, 
— 


sible 


1936 


Fused silica globes. See Glass for lighting. 


See Glass. 


Gallium thermometers. See Thermocouples. 
Gas apparatus for analyses, improved con- 


of, A (1) 4 
burners of different mixing c 
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ome (continued) 


„apparatus for tests on, A (10) 


garnet, variability of, in granites, A 2 225. 
— . imitation, production of, A (2) 58 
ial diamonds, uses for, A (7) 197. 
— Refractories Co. See Refractories 
mts. 


haracteris- 
tics, combustion studies on, A (8) 252-53. Generator gases. See Gases. 


gas 201 and generators, history of. 
6) 187 
austell exothermic and endothermic 
reactions in, A (7) 201; operation of, A 
(5) 147. 
producers, by-product, for 8 glass 
from volcanic rock, A (11) 3 
self- operated temperature 2— for, A 
7) 214 


Gas- flow test, Foxwell, for plastic 


stage in coal carbonization, A (1) 


Gas pipes, aluminum as substitute for lead 


packings, A (7) 206-207. 


Gases, ad on of, by glass walls: nitric 


oxide, IX; ammonia on Jena glass, kin- 
— of adsorption, XII; sulfurous an- 
hydride on Jena lass, XIII, A (3) 106. 
ysis of: and handling of, B (11) 343; 
improved apparatus for, A (1) 43; port 
“improved dioxide and temperature in- 
dicator for, A (10) 308. 
coke-oven, wet purification of. A (11) 343. 
combustible, and vapors, prevention of ex- 
plosion of, A (7) 215 
combustion: dust separation from, A (5) 
159; for glassmelting, method for, A (9) 
272 


conversion factors, chart for, A (6) 185. 
corrosive, glass valves for, A (9) 270. 
degasification of glass surfaces, A (5) 146, 
electrical purification of. A (5) 162. 
exhaust systems for, A (11) 340. 
flue, carbon monoxide analyzer for, A (8) 
249. 
for coloring clinker ware, P (8) 249. 
dew-point of, from manufactured-gas 
combustion, A (7) 215. 
dusts in, Allen- Buell separator for, A (3) 
99 


heat loss by moisture in, A (3) 109. 
Howden-1.C.I. noneffluent system for 
washing of, A (3) 100 
noneffluent water process for removal of 
smoke and acid in, A (10) 311. 
returned, by Lutz method, A (10) 310 
sulfur elimination in. A (11) 343. 
furnace emission and absorption factor 
7 A (8) 253. in enameling, effect of, 
A (1}) 326. 
gaseous mixtures, P-V-T relations in, A (7) 
215-16 
gas-solid equilibria pressure-concentra- 
tion between silical gel and oxygen and 
nitrogen and mixtures of, V. A (3) 107. 
generator: apparatus for testing tar in, 
A (11) 342; properties of. A (5) 162; sul- 
fur extraction in, arsenic-soda method for 
A (9) 284 
in glass, determination of nature of, A (8) 
233; in glassy materials, activated ad- 
sorption of, A (5) 146 
heat capacities of, 1—— data for, 
calculation of, A (9) 284 
hydrocarbon (methane), effect on refractory 
materials, I, A (10) 301-302 
industrial, ication of Reynolds number. 
A (10) 10 
kinetic theory of, B (9) 284 
in metals, determination of, A (9) 268-69 
muffle, as cause of ename! defects, A (7) 
200 
nonluminous, as heat radiators, A (1) 36. 
permeability of, to refractories, A (3) 93-94. 
petroleum, industrial liquefied types, A (9) 


photoelectric apparatus for measuring 
absorption, reflection, and turbidity of, 
A (1) 33 

a of, primary processes for, A (10) 
310 


reboiling, in porcelain enameled iron, A (11) 
328 


oul gravity balance for, A (3) 99; 
specific gravity of. improvements in ef- 
fusion method, A (11) 342 

sulfur in, effect on crown glass, A (9) 271. 

texture of, effect on durability of fireclay 
refractories, A (10) 302. 

waste: analysis of, for solid and liquid 
fuels, 1, A (10) 310; electric oxygen meter 
for tests on, A (2) 71; furnace, routine 
control of, A (3) 90; temperature meas- 
urements on, A (2) 


Gels. See Colloids 
Gems. 


See also Abrasives 


tors. See Gas apparatus. 
of minerals in the Urals, A (6) 
188; of selenium, II, A (4) 131. 
eology. See also Minerals. 
apparatus for 8 P (1) 42. 
applied, B (4) 1 
te ‘from Yazoo clay in La., 
A (9) 285 
chemicals in the Dead Sea, constituents of, 
A (7) 217. 
chromite in Thetford and Disraeli quad- 
rangles, Quebec, A (1) 40-41. 
* rhizoconcretions, tidal plants in 
or mation of, A (1) 41. 
clay varves, time-recording of, A (1) 37. 
coal-seams, correlation of, by microspore 
content, I, A (4) 131. 
core-sampling device, P (1) 42. 
of crystalline rocks, radioactivity method 
for, A (10) 312. 
of dense magnesite in Greece and Vugo- 
slavia, A (11) 345. 
neering treatise on, B (4) 132. 
fie id photography for geologists, A (5) 164. 
of fire clays in (1) 38. 
ls of Cornwall, mineralogical and 
chemical history of, A (11) 346. 
K seography. and petrology of Gold Coast, A 


historic, B (2) 73. 

introduction to, B (1) 41; for nontechni- 
cal workers, B (4) 133. 

laboratory manual for, B (1) 41. 

metasomatic processes in, A (4) 132. 

in * 1933-34, bibliography on, B (7) 
218. 

of Sask.. B (1) 41. 

slope-incline and clay-soil, chemistry re- 
2 of, A (10) 311-12. 

ral, economic deposits, B 8 133. 


Geophysics, applied, textbook on, B (4) 133. 


ing, patents issued in U.S. and 
other countries, B (8) 256. 
Assn., Soth celebra- 
tion, A (10) 317. 


German Glass Technical Society. See Socie- 


ties, technical. 

lass. See also Furnaces, glassmeliing, 
Glass apparatus; Structural materials, 
glass. 

absorption of visible spectrum, determina- 
tion of, A (10) 295 

acid-soluble, surface attack on, effect of 
thermal history of, A (11) 332 

oo of glues and cements on, A (2) 


* of gases, XI XIII, A (3) 106; 
of NsO and NO gases, velocity of, I, A 
(3) 108; of pigments in, A (4) 117. 

ad: studies on, pycnometry method 
for, A (4) 126. 

tes, granules or briquets, forma 
tion of, P (8) 238. 

alabaster. See Glass, opal 

alkali, for glazing porcelain insulator, P (8) 
237 


alkali-borate (low), electrical conductivity 
of, A (4) 118, A (8) 234 

alkali-lime, quantitative determination of 
oxidation stages of selenium in, A (1) 15 

alkali-lime-silica, sodium and potassium 
in, indirect determination of, A (1) 43. 

alkali substitute in waste from ferropotas- 
sium cyanide, A (10) 299 

alkaline, electrical conductivity of, A (7) 

3 


205 
alkalinity of, effect on viscosity of diluted 
ether-alcohol collodions, A (6) 176. 

— — in: effect on chemical durabilit 
of, A (6) 175; effect on melting rate 
A (6) 175: effect on softening tempera- 
ture and viscosity, A (5) 147 

American handbook of, B (9) 274. 

American: Sandwich type, history of, crystal 
glass batches of Kern and Fessenden, A 
(4) 118: batch records for opal and ala- 
baster glass, II. A (5) 148; batch record 
for red and pink mand xreen 4. 
amber, yellow, an - er 
glass. —— IV, A (7) 203: blue, 
pink, lavender, purple, gray, and black 
batches for, methods of silvering glass, 
V. A (9) 273. 

ampoules. See Glass, chemical. 

ancient: wae Baghdad, A (5) 141; Greek 


— ancient (continued) 
and Roman 


distribution of, frosted and rippled 
types, A (1) 12. 
“Oi of, prevention by reheating, A 
4 control of, P (4) 122; data 
48: of Pyrex-brand, and X- 
— studies, A (6) 174; see also Furnaces, 
slassmelting electric; Glass apparatus 
5 of luminescent screens to sur- 
of, A (10) 295-06. 
architectural: for interior decoration, A 
1) 12; use of, A (1) 12. 
istic develc oment of, A (10) 296. 
barium crown: corrosion-resisting mate- 
rial for, A (8) 232; and flint optical, 
nomenclature and classification of, A (8) 
batches for, dependence of speed of reac- 
tion on physical nature and chemical 
8 on of raw materials, III, A 


(7) 4 
dolomite in, A (3) 88. 
and glass composition, data on, A (8) 233. 
history, 1860 to 1890, A (6) 176. 
separation occurring in soda-lime- silica 
series, A (9) 270. 
bending of: em for, P (2) 61;  resist- 


binary types, constitution of, A (8) 232. 
3 of, by short-wave rays, A (5) 


blast-furnace slag for, use of, B (3) 90-91. 
ne of, treatment for prevention of, P 
borate, alkali- free, electrical conductivity 
of, A (4) 118, A * 234; electrical con- 
ductivity of, A (7) 203 
boric acid and bores, blends, relative melting 
speed of, II, A (7) 
boric oxide in, effect * B (3) 90-91. 
boron in, determination of, A (8) 234; study 
of method, A(11)3 
borosilicate. See A Glass, heat-resistant. 
borosilicate: with barium, for electrical! dis- 
charge device, P (4) 122; fining method 
for, (6) 179; as lining for electrical 
discharge device, P (4) 123; viscosity of, 
effect of temperature and ‘salt additions 
on, A (4) 117. 
bottles. See also Glass, chemical. 
for beer vs. metal Nr —— 
analysis of contents, A (6) 1 
chemical and strength 
of, A (1) 13. 
dark, effect of temperature on, resistance 
of, A (2) 58. 
dropping, production of, P (4) 123. 
effect of chemical after- -treatment ir 
resistance to inner pressure, A (11) 329. 
flowing processes in automatic pro- 
duction, A (11) 330. 
forming necks of, P (1) 17. 
forming parisons for, P (6) 179. 
22 transference of, to leers, P (6) 


medicine, chemical durability of, A (2) 58 

molds for, cast iron for, A (6) 175; discus- 
sion, A (10) 296. 

packing for, P (2) 61. 

＋—— of, F (2) 61, A (8) 232, P (11) 


we strength of, effect of, loading rate 
on, A (10) 206 
brick. See Structural materials, glass 
bubble-free, process for, P (7) 205. 
building blocks: synthetic resin sheets for, 
= 238; joining or cementing of, P (11) 


for buildings. See also Structural materials, 


for buildings: tile gripper, A (7) 203; 
types of, A (7) 203. 

bulb method, for surface-tension measure- 
ments, A (8) 235. 

bulbs. See Glass for lighting. 

a for absorhi heat radiations, A (7) 


case-hardened: process and apparatus for, 
P (3) 91; and thermally toughened, ad- 
vantages of, A (3) 88-89 
case hardening of, method for, P (1) 16, 
P (8) 239 
for 1 1 or joining building units of, 
P (6) 
chemical. See also Chemical apparatus; 
Glass, botiles; Glass, laboratory; Glass, 
pharmaceutical. 
ampoules: centering of, P (8) 240, 
cracking-off operation, necking tool, P 


403 
— A 233; Ro- 
mano-Syrian, with mold- blown inscrip- 
‘% tions, A (8) 234; smake-thread types, A 
(8) 234; structure of, A (8) 234 
G 
G 
| 
| 
n 
* 
5 
0 
1) 
8) G 
al 
A 
3; 
A 4 
or, 
on f 
91. 
Is, 
(1) 
34. 
of, 
282. 
— — 
glass 
n- 
la- 
(8) i 
„ 1 
(8) 203 
} 
ring i fl 
nary 
alue 


(continued) 
(4) 122; of phials for hypodermic in- 


measuremen 
unbuffered aqueous systems, A 0) 
‘ and ampoule types, tests on, A 


239. 
A (10) 299. 


4 (@) 270; sizes, A (1 —.— 
2 298: 


resistivity o 


chemical attack on basic laws of, A (10) 


composition (constitution) of, 

27 120; = on melting es 

A (11) 320 of raw 18 

Xd) ultra-violet test for, A (7) 

204; see also Glass, constitution of: Glass, 
structure of. 

bility of: effect of alumina 


chemical durabilit 
2 A (6) 175; of medicine bottles, A (2) 
— phials, A (8) 235; 


A (2) 58, 
(6) 3 17 8 A (7) 203. 


57-58; vari- 
A (11) 332. 
for electrical discharge 


A (8) * 
* 91. 
P (1) 17; coating of 
sheet glass, P 1885 179; coatings, fused 
8 resist alkali metal vapors, P (7) 


colored. See also Glass, decorated. 
ion of, temperature dependence 
A (4) 119. 
yellow flash, A (1) 13. 
ii. — und sulfur for, use of, 
II, A (11) 329. 
ly colored, two-phase types, A (7) 


effect ‘of of 2 ng and oxidation nts 
N erent iron content, (6) 


for eyeglasses, tests on, A (1) 1415. 
a of heat on diffusion color of, A 
inserts for tubing and rods, P (5) 150. 
iridescent (mother-of-pearl), composi- 
tion and method for, A A) 272. 
and manganese oxides, effect of, A 
(2) 58, A (3) 87. 
kinetic 


interpretation by X-rays, A (1) 


marble-like, method for, P (8) 237. 
metallic luster and iridescent effects on, 
A (8) 234. 
for, historical data on, A (7) 


multi-hue (changeant), process for, P (8) 


and opacifying of, B (6) 178. 
„composition for, P. (2) 61; 
optical study of, B (5) 149, A (9) 271. 
vs. ordi window glass, spectrum 


process for 7) 205. 
rare earths — A (8) 234. 
1 of selenium-iron types, A 


1 9 ye iv, A (7) 203; V. A (9) 


selenium relation to furnace at- 
here, A (3) 89; selenium-pink, A 
(4) 18. 
absorption of, A (10) 295. 
sulfur amber, effect of composition in, A 


122. 

variegated, P ( 

yellow: ay A (4) 118-19; silver 
nitrate and silver chloride for: effect 
of white tin oxide, A (1) 16; titanium 
dioxide for, A (3) 105. 

— as source of selenium for, A 
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Glass (continued) 
colorizers for: 


(1) 16; types of, 

ction of, P (8) 240. 
safety. 

— of raw materials in, 


(8) 232; optical study 

(5) 149, A (8) 271; see also Glass, 
chemical com position; Glass, structure of. 

container, production of, P (5) 149; tests 


on, A (9) 273. 
cooling of, A (1) 15, P (2) 61, P (4) 122. 
red (ruby), theory and methods for, 
A (11) = 
crucibles for barium- crown 
glass, A 00 232. 
corrosion of, by water, acids, and alkalis, 
A (10) 299. 


cotton, production and use of, A (2) 59. 
course lassmaking: opal glass opaci- 
win and thermal treatment of glass, 
13; tests on fuels for glass, outline 
2 65 117; gas generator 
T 147; gas-combustion studies on, A 
hermic 


generators, exot 

and endothermic reactions and factors in, 
A (7) 201; gas for melting of, data on, A 
(8) 232. 

crown, elimination 4 sulfur gases in pro- 
duction of, A (9) 27 

cryolite in, use of, A ati) 345. 

crystal: decoloration of, A (10) 296; 

or “flint” types, 428 174; Sandwich 

wea, production of, A 12 118; types of, 
compositions for, A (4) 119-20. 

* substances in, X- ap studies of, A (6) 


17 

cullet in, Wire on reactions during 
meting, A (10) 298. 

cutting of, and heating and quenching 
metals, P (1) 17. 

cyanhydrins, manufacture of, P (11) 334. 
ecolorizers for. See Decolorizers; and 
decolorizing agents in Glass. 

decorated (decoration of). See also Glass, 


etching of. 
colored etchings for, P (1) 18. 
colored ies, P (4) 122. 


craftsmanship in, A (1) 3. 

and cutting of, tools for, A (3) 90. 

decorative: ‘crystal, for electric-light 
fixtures, A (9) 271; as decorative 
material, A (8) 228; methods of use, 
A (1) 14. 

table arrangements for, A (2) 59. 

dull or frosted, and metal powder for, P 


(8) 238. 
* shattered, process for, A (9) 


flame-treating, P (9) 274. 

ong a P (2) 61; sheet material, 
( 

lead-crystal types, data on, A 9225 

metal powder and coloring for, P (8) 238. 

metallized surface for, P (8) 239. 


ornamental coated ware, P (6) 179. 
outline of methods for, A (8) 227. 
silk-screen and carbon-tissue processes of, 
A (1) 14; ik screen printing on cone 
8 „A (1) 15-16. 
stenci ing of curved surfaces on, P (1) 17. 
P (1) 17. 
on surfaces P (5) 149. 
defects in, analysis of, A (2) 59. 
blisters, of, ‘in phosphate 
glass, P (8) 237. 
of, P (8) 240. 
tion of, cause of, A (6) 175. 
——— by hot alkali metal vapors, 
treatment of, P (7) 205 
effect of strain and tension, A (11) 331. 
effect on strength of, A (8) 234-35. 
Fourcault type, A (2) 57. 
gaseous inclusions, nature of, A (8) 233. 
optical, A (5) 147. 
origin and classification of, B (7) 204. 
photographic description of, A (7) 210. 
refractory-contaminated, prevention of 
— from feeder outlets, P (10) 


seedy condition of, causes of, A (3) 88 
stones in, identification of, A (6) 178, 
A (9) 272; prevention of, B (10) 299. 


Glass, defects in (continued) 
streaks and 


Vol. 15 


effect of molecu- 
lar forces in, A 3. 
effect of 


gowth analysis crystals, 
soda-lime type, 2 of alumina on, A (7) 


202. 
diabase in, Dag — of, A (8) 235 


A (8) 232 
as a dielectric, studies on, A (5) 72 


of frequency of impressed electromotive 


material, 


4 11 angular light ‘distribution in, A 


diftteion and colors in, influence of heat 
treatment on, A (1) 14 
disks, cutting and tempering of, A (7) 


201. 
* apparatus, micro- Kjeldahl type, 
dolomite in, A (3) 88. 
double-glazed unit, production of, P (5) 


50. 
4 of. See Glass, chemical dur- 
ity o 
— constant of, measurement of, A (1) 


. conductivity of, in annealing 
zone as oa of time and tempera- 
ture, A (10) 29 

formation of highly resistant layers, 
1; current increase phenomena in, 
II; Nr voltage in, 
III, A (10) 297. 

of glass-like borates of alkali metals, A 


(7) 203. 
of low alkali-borate types, A (4) 118; A 
(8) 234. 
viscosity, in fused glasses, relation 
“a A (7) 202-203. 
theoretical research on, A (4) 118, A (7) 


discharge lamps, analysis of, 


A (6) 1 
ectrical 3 8 composition for, 
P (1) 18, P (7) 205. 
electrochemical classification suggested, A 
(7) 204. 
for electrovacuum plants, expansion con- 
trol of, A (3) 89 
enamels and fusible colors for, A (9) 266, 
A( 


—— designs in, history of, A (4) 112. 

inking vessels, types of, 1 (5) 142. 

flint or “crystal” types, A (6) 174. 

Sige — before Reformation, A (5) 
4 


glass-painting, York school, history of: 
sources of glass for, XIII; effects of 
Black Death plague on, XIV, A 
(4) 113; east window of York Min- 
ster, and J. Thornton, XV, A (5) 141— 
42. 


medieval, reconstruction of Holme 
Church, A (4) 113, A (5) 142. 
old Sussex, process for, A (7) 203. 
old types of: barometers, No. 62; opti- 
cal and watch glasses, No. 63, A (4) 
118; optical glass, history of, No. 64, 
A (7) 203. 
Roscoe Collection of, A (4) 113. 
envelopes, sealing conductors into, for 
radio tubes, lamps, etc., P (3) 91. 
etching of. See also Glass, decorated. 
apparatus for, P (6) 178. 
lamp bulbs, methods for, A (1) 14. 
met for, acid solution for, P (8) 239. 
— method and bath formula for, A (8) 
234. 


ex we coefficients of: equal, formula 
, A (8) 234; method of measuring, A 
3) 89; interferometer method for, B (4) 


tecding of, method for, P (6) 179. 

feldspar for, A (11) 345. 

fibers: fine, characteristics of, A (9) 271; 
use of, A (9) 272; or wool, German pro- 
duction, A (10) 297 

fibrous, as new industry, A (10) 297. 


{ 
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5 and effect ol. 
ö beer bottles vs. cans, laboratory analysis colorless, TiO: i 
of, A (6) 176. composite. 8 Fourcault channel, A (8) 235. 
and glass — German standards composition of, streaks in optical glass, A (5) 148. 
for, A (9) ‘ A (11) 332-33. sources of, in tank furnaces, A (2) 60. 
for conductivity of. See Glass, dectrical studies on, A (1) 13. 
conductivity. degasification of surfaces of, A (5) 146. 
27 conical surfaces of, stoppering and grinding density and fluidity of, relation of attack 
, of, P (4) 123. on fire ae S, A (1) 15. 
i (6) 177. constitution of: application of theories to designs for. Glass, decorated; Glass, 
for medicine or liquid foods, measuring properties of enamels, A (8) 232; and patent designs for. 
° type, P (5) 150. color of, effect of iron and manganese devitrification of: growth of crystals of 
dization of, A (9) 271. oxides in, A (2) 58, A (3) 87; data on R:0-B Si XIV: effect of sub- 
uses for, A (1) 14. 
vacuum ware with internal screw necks, 
force on, A (8) 232-33. 
lamps, A (6) 177. 
cleaning and polishing of, materials for, 
P (7) 205; - of surfaces affected 
multicolor patterns on, P (4) 123. 
photometric studies showing effect of 
heat treatment on, A (9) 271 


1936 


Glass (continued) 
filamen 


of borosilicate type, P (6) 179; 
A (3) 88. 
flame-treating of, P (9) 274. 
flashed, continuous production of, P (4) 122. 
flat, of, under uniform load, A (9) 
3; endurance of, in relation 
to thickness, A 


(9) 273. 
exible. rolling of, A (5) 147-48. 
flint: and barium-flint, absorption of X- 
rays by, A (7) 201; er t 
A ©) 174; density of A (3) 99-100: 
as rock crystal, A (7 
for floors and other building uses, A (3) 87 
flow of, for lamp bases, al 
dies for uniform — A 5 
146; see also Glass, thermal 


A0) 
resistant, A (5) 148. 
in, as d decolorizer, A (1) 13-14. 
foam. See Glass apparatus for glass 
formation rate of, determination 4 (3) 
Bia of, and glassmelting methods, 


— for accelerated drawing, A (2) 


ocess, i system for flat glass, 
A (4) 118. 
viscosity changes in, effect of co 
tion and temperature on, A (10) : 
Fresnel lenses, studies on, B (6) 178. 
W of lamp bulbs, solution for, P (8) 


Pe ‘electrical — of, from 600 to 
1400°C, A (7) 202 

fused-in coating of alkali fluoride and boric 
72 for resistance to alkali metal vapors, 

fused rocks, viscosit of, A (8) 235. 

fused silica. See Silica, fused 

fusing: and refining of, induction heater 
. P (8) 238; with electric furnace, P (8) 


gage, P (11) 333 
gaseous inclusions in, nature of, A (8) 233. 
gasesin: absorbed, removal of, A (8) os: 
activated adsorption of, A (5) 
2827 for, collecting and aa 
sar winding and breaking of, 
glass-like systems (borates of alkali metals), 
electric conductivity of, A (7) 203. 
glassmaking: chemistry and fusion, of; 
cooling, working, and physical proper- 
ties of, when hot and cold, B (6) 178; 
evolution of, A WA 233; survey of prog- 
ress in, A (2) 59- 
seals, B (4) $8, P 38 149, 
P (9) 274, P (10) 299, P (10 
developments in, A (6) 177. 
method for, P (8) 239 
new materials for, A (10) 298. 
tension, and thrust strength in, 
A (9) 272. 
soldering procedure, B (7) 204 
clase-amelters, historical review of, A (11) 
1 


glassy state, X- “ray tests on, A (6) 193. 

glues and ts for, composition of, A 
(2) 59, A (8) 233. 

— or briquets, formation of, P (8) 


2 and Latin types, history of, B (10) 
srinding of, mechanical plane, tests on, A 
(3) 


grinding and polishing of, American and 
German methods of, A (10) a simul- 
taneous, on conveyer, A (10) 299. 
grit surface of, dependence of, on type of 
* and sifting, optical met for, 
A (10) 297. 
hardening of, A (8) 233, P (8) 238; with 
stream of gaseous or liquid wr | 
fe. P (8) 241; as safety glass, A 58 
: or tempered, manufacture of, P (6) 


a. 8 of: Auerbach method for, A (11) 
328; scratch test, nT Y on, A (9) 291. 
heat-absorbing 8 2 (3) 88-89; Calorex 
type, A (7) solar radiation trans- 
mission in, A (4) 119; visible and total 
energy transmissions of, A (4) 118. 


Glass (continued) 
heat-resistant, molded, manufacture of, P 
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lenses, A (7) 204. 
colors in, A (1) * 1. on — 


45 tok of master glass-smelters, A 

history of: European countries, B (8) 
235; of 2 manufacture, B (11) 333; 
and uses of, A (6) 178. 


new uses for, A (5) 146-47. 
uction of, P (1) 18. 
tank furnace for production of, A (1) 16. 

ity of, studies on, A (11) 331. 


* Amory, Jr., biography of, A (il) 

hydrogen-ion concentration, direction of 
rotation to, B (1) 16. 

ice-flower patterns for, sandblast treat- 
ment of, A (1) 3, A (10) 298. 

illuminating. See Glass for lighting; 
Tiumination. 

— strength of, tests for, A (8) 233. 


sesquioxide for transparent type, P 


240 

industrial 1 148, U. 8. 
tariff act, effect of, A (1) 

insulated assembling of, 286 

— P (3) 


or 
* of, 479 118. — 
333; see also Insulating male- 
5. 


compounds in, removal of, While 
molten, P (4) 123. 
iron-free, German and American patents 
on, A (8) 233 
W oxide in: effect of melting time on, 
A (1) 13, A (4) 118; and manganese 
oxides in, effect on constitution and 
color of, A (2) 58, A (3) 87. 
of, 


ammonia and 
— anhydride on, XII-XIII, A (3) 
106; hist review of, A (7) 203. 
kilns and furnaces for, B (2) 71. 
laboratory. Glass, chemical. 
laboratory, 


vessels, 

chemical er A 58, A (6) 175. 
laboratory types, Czechoslo vakian vs 
German Jena, A (4) 117. 

~~ 2 See also Glass, safety, lami- 
nal 


laminated: composition for, P (3) 91: 
—— or coatings for, P (8) 


laminated: decorative sheets of, P (2) 61; 
decorative type, P (1) 17 

la ted: manufacture of, P (1) 17, 

> om 61, P (4) 122, P (5) 149, P (7) 205, 


minated, with, modified light transmis- 
P 
uniform flow in, alloy orifice 
of dies for, A (5) 146. 
2 cock, hollow vs. solid type, A 
177 
3 See also Glass for lighting. 
lamps: electric application of luminescent 
material to inner surface, P (4) 122; 


A (7) 201; Process for, P (5) 169; rock 
crystal in, A (7) 203. 
lead oxide- . lead-oxide volatilization 
A (6) 178. 
* and projector, molds for, 
“A (0) 296 ; for projector, unbreakable, 


A (7) 204 
lenses, photographic and telephoto, his- 
tory and development of, A (1) 13. 


lenses, signal types signal lens. 
for — * (11) 
i method for, A au 


hts, test 
$31; lens for head lamps, P (5) 149. 
bulbs: charged sealing of, P (5) 150; 
for electric incandescent lamps, P (7) 
205; electric-lamp strength tests, 


rosting process, ( 
electric light bulbs, A (9) 270. 


Glass, for lighting (continued) 
crystal 


29. 
3 silica globes, production of, A (11) 
ituminating. champagne-yellow flash, A 
lamp bulbs: frosted, P (8) 237; in- 
candescen i break 


type, 1 (3) 101; reds and mounti 
P (8) 237; 
miners’ lamp-glasses, relation of, to 
silicate series, 
BE, A (9) 273 
as calcium ps. dolomitic, use of, A (5) 
lime-magnesia-soda, molecular weight at 


limestone and tes, German deposits 
of, B (5) 149. 
liquid films between surfaces of, static 
its in, A (9) 286. 


measuremen 
lithium in, effect of, A (1) 38. 
* for telescope mirrors, P (8) 


luminescent: production of, P (10 


and properties 
* iridescent, directions for, A (8) 


we and lime, scratch hardness of, 


A (9) Lig 
properties of, & (3) 88. 
of, P (1) 17, P (5) 149, P (7) 
205, P (8) 239. 
marbled. See Glass, colored. 
M method for measuring viscosity 
of liquids, 7) 203. 
mar &. atch P (2) 61. 
ot, P (1) 1 
mechar production of 2 178. 


c 
for medicine. ass, bottles; Glass, 
medieval production As 
melting and annealing of A (1) 14. 
acid 7 blends, relative 
of, 4 A (7) 202 


y-product gas producer, studies on, 
"A (11) 331. 
by combustion gas injection, 2 (9) 272. 
luminating flame for heating 


) 13. 
with dust-like sand, A (2) 59. 
effect of cullet on reactions, A (10) 208. 
n materials for, A 
electric furnaces for, I— NA A (11) 330. 
gas for, value of, A (8) 23: 
methods of, B (4) 121. 
potassium nitrate in, chemical action on, 
A (2) 57. 
sands for, A (2) 60 
and time of, A (11) 331. 
melting point of, calculation on basis of 
A (8) 232. 
metal coating on, P (11) 333. 
metal-to-glass seals. See Glass, glass-to- 


metal powder for decorating, P (8) 238. 
4 metallic iron, simultaneous uctlon 
product gas producer, A (11) 331. 
— — surfaces for, P (8) 239. 
for metals or as glazes to nonmetallics, 
studies on, A (8) 232. 
— wool. See also /nsulating mate- 
rials. 
mineral wool, moisture-resistant produc- 
tion, P (2) 61. 
mineral wool, production of, P (11) 334. 
mirrors. See also, $ reflection unils; 
92 of; Glass, telesco disks. 
ap} ecting layer to 
silvered surface, P 1 
for astrono: instruments, light and 
stiff composition on A 8) 233. 
coating process for, A (3) 89, A (8) 233. 
9 for melting metal by sun rays, A 
(3) 
embossed, for ocean liner, A (1) 15. 
fused quartz grains for, P (8) 240-41. 
manufacture of, B (11) 333. 


bottom plate for, P (8) 254. 5) 150. tures, A (9) 271. 
filter, absorption coefficient of, in infra- heat-stable, for unbreakable jector 
red, A (1) 13. ; 
ing strengt 14: manufac 
ture of early incandescent, A (7) 203. 
lamps. See also Glass, lamps; Lamps 
Ww, aftistic, review met s for lamps: electric bulbs, shaping of, P (5) 
production of, A (11) 331. 149; hurricane t „ PF ©) 179 
for floors and building use, A (3) 87. incandescent — 5 P (10) 300; 
forming method for, P (8) 239. luminescent material for inner sur- 

fluorescence of, studies on, B (10) 299. ; 
fluoride 72 in, detection and formatio : 

of, A (9) 271, A (10) 296; fluoride opacifi 4 
em, tures, 
Fourcault, improvements in, A (2) 59. 
— — ) 300: 
- 
electric discharge, manufacture of, P (4) 
‘ 122; electric discharge, photo-electric 
) method for photometry of, A (4) 120. 
lead: compound type, calculations for, A 
(9) 271; decoloration of, A (10) 296; 
) 

| 
a 
) 
l; 
ect of time factor on, 


Glass, mirrors (continued) 
method 


406 


2 of evaporation in vacuum, A (6) 
176. 
Nd oxide for, P (8) 239 

(9) 281. 


A (10) 298. 
—— —— — 
surface composition ‘ 


and — for, P (8) 


ellowish images in, P (8) 239 
—— of rupture and thermal-shock 


resistance at high temperatures, A (10) 


298. 
molded, production of, P (1) 17. 
molds for. See also Glass apparatus, molds 


for. 
molds for: calculating designs for, A (1) 
14; none as mium steel, type for 
special glasses, A (10) for, 
(2) 61; Vproduction of, P (6) 179. 
in, 1 of, A (9) 


273. 

molten: feeding of, P (2) 61; shears for, 
P (11) 334 surface tension of, A (8) 235. 

— a interior decoration in buildings, 

A (2) 59 

mother-of-pearl effects. See Glass, colored, 
tridescent. 

multicellular: compaction for, P (8) 239- 
40; process for, P (9) 27 

with narrow necks, ee of, P (1) 
18. 

neon tube, production of, P (2) 61. 
nepheline syenite for, A (5) 165. 

— for vials (phials), A (8) 235. 

1 type, for glass-bulb rectifiers, A (3) 


nontransparent, production of, P (8) 240. 


opacified, and — different 
raw A (1) 
I.. 


opacity of, i for, P (8) 240. 
opal one Sandwich type, batch 


records of, A (5) 148. 
uori tion in uoride 
A (9) 296. 
light diffusion in, — on, 4 & 13. 
light distribution from, A (1) 
* size and .I in, A (1) 
1 
. and studies on, A (1) 13. 
calcium, sodium, 2 
711. and fluorine series, I-II, A (4) 


opaline, raw materials in, luminous effect 
in glass-forming materials, A (1) 15 
See also Glass apparatus for 
optical glass; Optical glass. 
o> and polishing agents for, A (2) 


absorption of ultra-violet rays by, A (8) 
crown, tarnish- resistant, P (7) 


bifocal and multifocal lens, P (7) 204. 

„ composition for, P (2) 61; 
colored eyeglasses, objective and sub- 
jective change of colored lights by, A 
14-15. 

wn and flint, classification of, A (4) 
417, A (8) 234. 
grinding pad polishing of, A (J) 14. 

of English types, A (7) 


multifocal lens, P (6) 179, P (11) 334; 
one-piece, P (11) 334; ophthalmic, P (4) 


123. 
ophthalmic lenses, production of, P (1) 
18, Pa er P (5) 180, P (6) 179, P (10) 
P 334. 
optical lens, P (1) 17, P (2) 61, P (4) 122, 
P (5) 149. 


: es of, and methods for, A (5) 
147. 
17th Cent methods of, A (4) 118. 
solid, bif lens, stirfacing of, P (7) 205. 
e lenses, electrically heatable, P 
(1) 16. 
streaks in, A (5) 148. 
study of constitution, B (5) 149; trans- 
formation point and “boric acid 
1 studies, A (9) 271. 
organi resins), constitu- 
ae of Steinschénau Technical 
School, technique of, A (1) 4. 
for — food vs. metal, A (1) 14. 
pac and storing of, A (2) ae —" 
to prevent deterioration, A (8) 234 7 5 
— storing, and transportation of, 7) 
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Glass (continued) 
patent designs for, A 
modern 


P (2)6 
(2) 52, > (2) 61; 
trend in, A (1) 14. 

ashtray, P (5) 143, P (i1) 323. 

bottles, P (1) 5, P (2) 2 P (3) 82, 

„ P (6) 172-73, 
P (7) 199, * Ay 228, P (9) 266, P (10) 

293, P (11) 3 

bowl, P (4) 118. 5 82 293. 

candelabrum, P (11) 323 

cigarette box, P (5) 143. 

coffee maker, P (11) 333. 

condiment 52 * (10) 293. P (11) 323. 


glass building blocks, P 0% 173. 
goblet, P (2) 53, P (4) 114, P (5) 143, 
P . P (8) 228-29, P (9) 266, P 


jar, P (1 K (2) 83, P (5) 143, P (6) 173, 
10) 293. 


— 199. 
plate, P 0 229, P (10) 293. 
sham pilsener e P (7) 199 
sherbet glass, P 
tumbler, P (1) 0 * ry 173, P (10) 293. 
vase, P (8) 228. 
patents on: German and American, A (8) 
233; in Germany, A (10) 297. 
permeability changes in, with temperature 
22 and below transformation point, 
A (10) 297-98. 
permeability of, to ultra-violet 1 (1) 
17, A (5) 147, P (5) 149, P (9) 238 
pharmaceutical, vials ( hials) : chemical 
behavior of, A (8) fi screw 
22 on, P (8) 237; ‘neutral K for, 
A (8) 235; see also Glass, laboratory. 
phonolite in, use of, A (2) 60. 
phosphate: vs. quartz, eability of, 
to ultra-violet rays, A (5) 147; trans- 
parent to ultra-violet rays, production 
of, P (8) 237. 
phosphate-lime (Corex A), ultra-violet 
transmission changes in, A (4) 119. 
phosphoric, properties of, A (3) 88-89. 
photochemical changes by ultra- violet 
rays, — by heating, A (4) 119. 
apparatus for measuri 
ection, and turbidity of, 


photographic, Cooke series V lenses, tests 
on, I II. A (4) 127. 
photographic lens systems, image distortion 
due to glass thickness, I-II. A (4) 127. 
1 composition for, P (8) 
4 


physical and chemical properties of, effect 
of thermal treatment on, A (11) 331. 

physical — effect of heat treat- 
ment on, A (11) 3 

properties of, effect of 
rocks on, A 

~ medical significance of, 

A ( 

with 1 materials, production of, 
P (110 334. 

plate: for mirror manufacture, B (11) 333; 
plates and sheets, tempering of, P (1) 18; 
surfacing of, A (3) 87. 

ply-glass, press for, P (8) 240. 

polishing of flat glass, A (5) 148. 

porous filter bodies of, P (10) 300. 

porous, production of, P (8) 240. 

potash, vs. soda ash, A (3) 90. 

potash- -lime-silica, to solariza- 
tion by ultra-violet light, A (9) 290. 

potash-soda, characteristics of, A (9) 290. 

potassium in, effect of, A (9) 290. 

ores, surface measurements on, A (4) 
11 


power loss and dielectric constant of, 
effect of frequency of impressed electro- 
motive force on, A (8) 232-33. 

pressed blown, effect of tank molds and 
their surface on quality of, A (10) 296. 

pressed, deformation in, effect of molecular 
forces, A (9) 273; internal screw threads 
for, P (8) 240. 

pressure tests on, A (1) 13, A (3) 88; on 
bottles, automatic apparatus for, A (7) 
201. 


prismatic-shaped, forming of, P (4) 122. 
properties of: relation to chemical com- 


Vol. 15 


Glass, properties of (continued) 


— A (11) 329; studies on, B (5) 


* — two-stage oil-diffusion, A (7) 
Pyrex-brand, for building blocks, A (2) 59. 
chemical-resistant, annealing of, X-ray 
study on, A (6) 174. 
composition for, in U. S. R., dey 272. 
density of, pycnometry method for ad- 
studies, A (4) 188 
effect of alkalinity need ether- 


heat exchanger, jacketed, A (6) 176. 
spontaneous ignition and increased 
re ture of reactions in, A (5) 147. 
-Stove ware, A (5) 148. 
22 irradiation for tests on color- 
ing rate of, A (1) 14. 
pyrolusite as decolorizer for, A (1) 15. 
kilns for melting, A (11) 


a measurements on, II, A (3) 
for helical silica springs, fine drawing of, 
* and disks for mirrors, P (8) 240 


transparent silica poe, standard speci- 
fications for, A (3) 89 
oar. thermal properties of, A (8) 


* of, P (8) 241. 


Raman effect and structure of, A (11) 332; 
Raman spectra of glass rs. crystalline 
quartz, I, A (11) 332. 

—_ earths for coloring and decolorizing, 

A (8) 234. 
raw materials for, calculation of glass com- 

position from glass batch, A (8) 233. 

control studies on, A (11) 332-33. 

effect on melting rate, A (7) 202. 

opaline, effect of, A (1) 15. 

sodium salts, A (3) 89 

in U.S.S.R., B (7) 204. 

reaction of, in sulfur furnace atmosphere, 
A (9) 272 

records for sound, process for, A (4) 119. 

nats of, potassium nitrate for, A (2) 


reflectance measurements on, effect of 
cover glass for, A (7) 202. 
reflecting units for signaling, P (7) 205. 
dies for, alloy orifice in, for 
uniform glass flow, A (5) 146. 
research on: by Institute of Glass, A — 


research institute for, in Czechoslovakia, A 
(10) 297, A (11) 332 

resistance of, to diamond point scratch- 
ing, tests on, A (9) 271; resistance to 
inner pressure, effect of chemical after- 
treatment on, A (11) 329. 

rocks in, effect on —s and physico- 
chemical properties of, A (3) ; — 
rocks, volcanic, melting in gas producer, 
A (11) 331. 

rolled, improved surface of, P (8) 238. 

roofing, puttyless, P (2) 62. 

ruby: cadmium sulfide and selenium in, 
A (3) 87; cadmium sulfide and selenium 
in, theory and method for, A (11) 329; 
selenium-type production of, A (3) 89; 
see also Glass, copper red. 

rupture of, resistance to, A (3) 90. 

safety. See also Glass apparatus for safety 

glass. 
adhesive layers for, P (8) 241. 
armor-plate, shot-proof, A (5) 146. 
1 for, Mellon Inst. product, A (5) 
48. 

bullet-resistant, tests on, A (4) 118. 
with celluloid intermediate layer, A (4) 


cellulose ether, as intermediate layer for, 
A (6) 175. 

composite, P (7) 204; 
layer for, P (8) 236. 

composite container, P (4) 122; com- 
2 objects of tempered glass, P (6) 


intermediate 


compound, P (3) 91. 
curved, — 11 for, P (3) 91. 
cyanhydrins, P (11) 334 
— standard specifications for, A (2) 


as 1 glass, A (6) 176. 
laminated. See also Glass, laminated. 
laminated: adhesive for, P (9) 239; 


| 2—Ä—ͤ — 
— 
dish, P (1) 6, P (2) 53. 
drinking glass, P (2) 53. 
drinking tumbler, P (4) 114 
eyecup, P (8) 228. 
fish jer. P (1) 5. 
floral bowl, P (8) 228. 
7 P (5) P (9) 274. 
A (1) 33. ee 
—7jß7jĩct 


1936 


Glass, safety (continued) 


tering, P (2) 61; plastic for 
P (8 8 for, celluloid, A 
(6) 177; process for, P (11) 334 

tests for, A ( 


multicellular, process for, P (9) 274. 
multiple layer, weather tests 
oe German standard method, A (4) 
multi-ply, — unit, P 2 — 
nonshatterable joining com- 
ition a intermediate * "A (00 
76; method for, P (4) 122 
imtering, interlayer resins for, P 
(8) 240. 
oars. chilled, properties of, A (5) 


patents for production of, P (1) 18, P 
(6) 177, P re 241, P (9) 275. 
sa of dropping bottles, P (4) 


results obtained in, A (4) 118. 
rolling type, A (5) 148. 
a history and production of, A (11) 


sha , acetate bond (Fibertos) for, 
A (11) 332. 


splinterless, A (4) 119. 
tempered, for ele A 
tem , for electric tors, (7) 


er: plate, scratch hardness of, A 


types of, and possibilities in, A & 146; 
types and production of, A (3) 90 
for unbreakable projector lenses, ‘A (7) 


204. 
U. S. 2s. German production of, A (6) 175. 
for windshields, standards for, A (9) 273. 
sand-soda-lime, chemical durability of, 
effect of alumina on, A (6) 175. 

sand-soda mixture for, effect of sand grain 
size on, I, A (7) 202 

sands for. See also Sands, glass. 

sands for: effect of moisture on glass 
batch, A (10) 296; reduction of iron 
content in, A (7) 203. 

Schott, Otto, work of and significance in 
glass technolo A (10) 298, A (11) 332. 

scientific. See Glass chemical. 

scratch hardness, effect of composition on, 
A (9) 271. 

oe glass panel at Radio City, A (4) 


sealing electric conductors into, P (6) 179. 
selenium. See also Glass, colored 
selenium: chemical research on, A (3) 89 
oxidation of, A (1) 15; = Fy 4 (4) 118: 
theory and methods for, A (11) 329. 
— pigment for, preparation of, P (8) 


selenium-red, economy of selenium in, A (1) 
1 


shaped, spra — P (11) 333 
RIES laté, decorating process for, 
ant tee strength of, effect of width 
on, A (10) 296. 

coating for, P (6) 179. 

definition of, A (2) 60. 

drawing of, P (5) 149. 

ay) of, formulas for calculation of, A 

2 * of, P (10) 300. 

multi-ply, glazing unit, P (5) 150. 

and plate, man and American patents 


rolling of, P (1) 18. 
for spun “x threads, P (10) — 18 
9 (2) 62; tempering of, P (4) 


toughening of, P (4) 123. 
undulated, continuous manufacture of, 
P (6) 179. 
signal lens, P (6) 179; green light and 
lass tubes, electrical luminous device 
or, P (8) 237; for railways, British 
standard specifications for colors for, 
A (10) 296. 
for signaling, reflecting units for, P (7) 205. 
silica, fused. See Silica, fused. 
and fused silica, production of, P (11) 334. 
powdered, vitreous, electron diffraction 
by, A (2) 58. 


, Germa ‘for, P (8) 241 
silicate, constitution of, Biltz-Weibke hy- 
pothesis for, A (11) 347. 
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Glass (coninued) 
silicate research on, in Germany, A (10) 


aggregate dimensions at high tem- 
atures, A A 295. 
brous glass, use of, A (9) 272; 
“properties of and wes (or A (11) 330. 
or * insulation in Great Britain, A 
(10) 297; as heat insulati material, 
A (3) 88; for insulation 
sound, A (5) 148. 
silver nitrate aad silver chloride as color- 
izer for, A OT 
118-19. 


of glass protecting layer to, 
_P (8) 236. 
0 review and methods for, A (11) 


methods at Sandwich, A (9) 273. 
solution for, P (8) 241. 
vacuum flasks, P (8) 236 
soda: scratch hardness of, 22 au sul- 
fate liquor in, formation of, (4) 118. 
soda-ash in, IJ, A (3) 90. 
soda-lime: alumina in, effect of devitrifica- 
tion of, A (7) 202; chemical durability of, 
A (7) 203; production of, P (1) 18. 
soda-lime-magnesia, fining of, A (3) 88; 
soda-lime-magnesia-silica, effect of alu- 
mina on melting N A (6) 175. 
soda-lime-silica: batch for, separation in, 
hemical propert of, A (2) 57 
0 es (2) 57-58. 
of, influence of iron ont, car- 
bon, sulfur, and selenium in, A (3) 89. 
sulfate-carbon mixtures in, action of, A 


1) 1 
(Vitaglass), ultra-violet transmission tests 
on, A (4) 119. 
volatilizations in, A (9) 273-74. 
soda-silica, heated, transition to devitrified 
batches, A (6) 193. 
sodium-resistant, P (4) 123. 
sodium salts for, survey of, A (3) 89. 
sodium silica, relation of density and vis- 
“to ber to temperatures in, A (9) 272, A 
sodium silicates, temperature dependence 
of, solubility of wollastonite in, A (7) 221. 
t composition of, of high electrical re- 
sistance, P (1) 18. 
of, to metals, B (7) 204. 
ing on, coating for, A (4) 119. 
transmission or absorption in, de- 
termination of, A (10) 295. 
of, furnace for, P (8) * 
spun, for insulating materials, P (5) 150; 
** 88 — sheet of, manufacture 


also Glass, window. 
— creed for, A (8) 228; for modern 
homes, A (1) 13; in Victoria and Albert 
293 


stenciling of. See Glass, decorated. 
Steuben, exhibition in London, A (4) 114; 


* A (4) 114. 
stiff bad ht-weight, for telescope reflector, 
A 2 


strain in, isochromatic circles in, A (11) 331 
h of, effect of loading rate on, A (10) 


effect of surface defects on, A (8) 234-35. 
effect of width on, A (10) 296. 
electric-lamp bulbs, effect of time factor 
an, A (10) 299. 
fundamental problems in, A (10) 297. 
and shock tests on, A (10) 299. 
under uniform load, A (9) 273. 
wy X 2 viscosity as variable with 
— NM f, A (7) 203; f 
properties 0 uses for, 
A (5) 146-47. 
* in, instrument for tests on, P (7) 


structural, functions of, A (11) 330; in 
modern buildings in Germany, A (10) 


297. 

structure of. See also Glass, chemical com- 
position; Glass, constitution 

structure of: ancient glass, A (8) 234; X- 
rays for, A (6) 178. 

“Suprax” and “‘Vitreosil” for non 
parts in filtering apparatus, P (8) 245. 

2 Fan ect of thermal history 

A (11) 

tonaien ef, bulb method for, A(8)235. 

surfacing of, method for, P (2) 61. 

Swedish, designers and factories for, A (4) 
112. 

technical. See Glass, chemical. 


reports 
(10) 286 school studies 
in (10) 297 


2 (continued) 
of: 


; design 
reflector at Calif. Inst. of Tech A (6) 


telescope lens, bifocal, P (3) 91. 
* mirror of John Peate, A (6) 175 


3 desigus for, A 2 118; low-ex- 
a types, P (8) 
1— and control in, 
A (9) 273 


: composite objects P (6) 
for electric radiators, A (7) 202; 

for, and U. S. improve- 

ments ** uses, for A (1) 16; manufac- 
N (6) 179; sheet, production of, 


tempering of. See also Glass apparatus for 
tempering glass. 
furnace and method for, P (8) 


improved method for, P (11) 333 
method and a tus for, P AY 239 
process for, P (2) 52, P (11) 334 

of stressed — A (7) 203 
flow observations, 


thermal 
A (9) 271; 


A (11) 332. 

hermal treatment of, effect Ao Boo — 
—— workin 
and properties, A 


thread mats, — of, 
threads of: a STis seek for, P 22 236; his- 
22 * uction and spin- 
P (8) 240; spun, ass, 
(10) 300; Glass, we 
822825 process for 
one in, to prevent tarnishing, P (7) 


* : process for, P (6) 179-80, P (8) 
241; scratch hardness of, A (2) 60. 
— glass wool as eee P (8) 


transparent di g. production 
of, P (8) 240. 

trans; t quartz, thermal properties of, 
A (8) 235 


for tubes (or rods), caps for, fitting of, 
P (1) 18. 


with colored glass inserts, P (5) 150 

continuous cutting of, P (4) 122. 

green light, electrical luminous-discharge 
device for, P P (8) 237. 

grinding ends of, A (7) 201. 

mountings for electric lamps, composi- 
tion for, P (8) 237. 

— ey = inner surfaces of, P (4) 123. 

for vials ( pals), forming screw threads 
on, P 237 


working — perties of, * (11) 3 

tumblers: forming ee (1) 17; 3 
and shock tests on, A 1100 299. 

types of: in modern civilization, A (6) 176, 
quartz, Pyrex-brand, Siber, Cavalier, 202 
— apparatus, resistasce of, A (5) 
1 


ultra-violet light test for chem.-al com- 
position differences in, A (7) 204; ultra- 
* ray absorption of spectacle lenses, 

A (8) 232 ultra-violet ray permeability 

of, P (8) 238; ultra-violet transmission 
changes in, as function of wave-length 
radiation, A (4) 119 

undulated sheets of, continuous manufac 
ture of, P (6) 179 

vacuum flasks, silvering of, P (8) 236. 

vacuum-heated, gases in, extraction and 
analysis of, A (9) 271 

vacuum melting of, electric furnacé for, P 
(8) 2 

vacuum vessels with internal screw necks, 
P (8) 239. 

variegated, production of, P (1) 17. 

viscosity of: and devitrification of, A (6) 
177; and softening temperature of, 
effect of alumina on, A (5) 147 

viscosity of: effect of composition and 
temperature on, A (10) 206; effect of 
temperature and oxide additions, A (10) 
299; glass apparatus for measurements 
on, A (10) 299. 

viscosity of, as variable with time, A (3) 00 


— — 


22 ——-—„-—- 407 
apparatus and m thods of 
A physico-technical control in, b (5) 149; 
textbook on, B (1) 16, B 3 120. 1 
m for telegraph insulators, P (11) 333. : 
* disks, 200-in.: Corning Glass 
toughened: in Australia, A (2) 59; = WEED 
preduction of, A toughening thermal conditions in Fourcault channel 
effect on streaks in, A (8) 235. : 
nsion of: compound lead type, 
measurements on, A (3) 89 
of, in tanks, test models for, 
61 
on, A (8) 233 
production of, P (3) 91 
| 
\ 
) 
preperation of, F (11) | 


colored, for paper, studies 
on, A (9 4 
for y use, A (11) 329 
dra Li ~ 
methods, A (8) 232 
heat „data on, A (2) 59 
of, P (8) 242. ae 
or ygienic type 
wired. See Glass apparatus for wired glass 
of Wolff, D., B (4) 114. 
wool. See also , silk; Glass, threads; 


; Insulating materials. 
1) 16. 


„ A 115. 
as for laminated or translucent 
glass, P (8) 239. 
materials industry, A (4) 


272 of, P (5) 149-50. 


* P (3) 

yan? friction in, method 

for, A 206; insula’ 1 


ing media 1) 331; 
— 


zulegt a decoration of, A (7) 198. 
Glass See also Furnaces, glass- 


Leers; Pots; 
pouring discharging 


lip for 
from tank furnace, 121. 
glass, P (8) 235-36; for 
and for, P 


process 
2 578; jing nesting rack, P (7) 


for — glass, P (5) 149. 
blow 55 for conveyer belt machines, 


P (8) 
for bulbs 8) 239. 
for blowing glass, P 0 288 P (8) 
) 178; manipula- 
tor for, A (8) 2 


for bottles, . 
testing machine, A (7) 


tle Co. machine and Lynch 
feeder bottle, A (11 
photoelectric relay for, A A tio) 298. 
automatic suction device, P 
5) 150. 
for stacking in ‘eer, P (4) 123. 


bulb coating machine, P (9) 274; for bulb 
spraying, P (4) 122. 

for case-hardening glass; P (3) 91, P (5) 
149, P (8) 239. 


or casting large pieces, P (9) 274, P (11) 
for circulation in furnace gathering basins, 


P (1) 16. 
colloidal for high-temperature 
lubricant, A 


for colored glass, P (7) 205 

* +t nd ware through tunnel kilns, P 

for cooling glass electric discharge devices, 
P (9) 274; for cooling molds, 1 (8) 238. 

crac of scored lass sheets, P (8) 236. 

for cu (1) J P 8 61. P (5) 

149, P A et 179, P (8 P (9) 274, P 

(10) 299, P (11) decorating 

glass, A (3) 90; fat glass, P (7) 204; 

heet glass, P (9) 
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feeding forchearth, P (10) 


1 60, P (5) 
P 274, 


fitter or shaper for, P (1) 
for flat P (1) 16, P 
221 molten 1 

P (1) 17. P (3) 91, P (6) 
205, P (8) 239, P (9) 274, P 


P (5) 149. 


multiple $} 122. 
and process for, P (9) 274. 
t suction type, P (8) 241 


type combination for sheet 
experiments with, A (2) . 
ment in, A (2) 59; thermal 


for f ‘induction 
p(s) ning lass, fusing vitreous 
materials, P (3) 91. 

for gat and forming gia, P (4) 122; 
for gat molding, P (7) 205. 

for glass foam objects, P (8) 2 

for glass threads, P G 236. 

— — P (7 7841 (11) 333. 

or glazing 

333 ass, 

¥.. 


potishh ing, P (9) 
as | 2 
glass, P (8) 236 


— hardening sheet 

Hartford - Empi moder, forehearth con- 
trol on, A (3) 

heat-absorbing, production of, P (6) 179. 


for holding glass sheets during annealing, P 


(8) 236. 

for hollow glass: feeders, princi of 

and selection of, A 227. 
formin ** P (1) 17, P (5) 150, P (6) 179, 
P (7) P (10) 300. 

for hot glass plates, conveyer rolls, P (8) 


for inspecting sheet glass, P (8) 241, P (9) 


for laminated glass. — also Glass ap- 
paratus for sa — * 


glass P (3) 60, P (4) 122, P 
aD cutting of, P (2) 61; process 
(9) 274. 


for lamps, electric incandescent, for testing 
and assorting, P (1) 16. 

for leer stacking and feeding, P (8) 239. 

* See Glass apparatus for optical 

ass. 

level indicator, P (11) 333 

for marvering glass, P (1) 1 

for melting glass, P (2) $i, P (7) 205; 

for, P (11) 334. 

Miller machine for plate glass, A (2) 59. 

mold usting means for shaping ma- 

; mold for glass forming, 


8. 
for molded wii P (7) 205; for molding 
— 2 58 17; for molding hollow 
es, P (7) 204 


r cast metal, P 1 17 cooling of, 
P (8) 237; suction, P (8) 2 

for molten glass: circulation of, P (7) 205; 

— — 9 P (10) 300; 

from furnaces, P (8) 239; guide or sup- 

* (5) 149; supplying into molds, P 


for glass, for and holding retractories. 


lens elements, P (8) 2 


grinding and A. cylindrical! lenses, 
P (1) 16. 

lens: cylindrical, 

ing of, P (1) 16; 


grinding and polish- 
lens blanks, forming 
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Glass fi tical glass (continued) 
Ay 5 P (2) 61, 


) 
type, A (8) 250. 
also Polishing 


ishi „ P (2) 61; regulating 
pressure on, P (6) 179. 
for i P (11) 333; pressing 


plunger, B (8) 237. 
for glass during manufacture, 
P (11) 334. 
rollers for conveying sheet glass to cooling 
leers, P (8) 241. 
for rolling 2 P (3) 91; plate glass, P (8) 


1 
for rom glass, P (9) 274; curved, P (3) 91; 
1) 17; nonsplin 


ing vitreous ies, 


(2) 61. 
for shearing, P 
shears for molten P (11) 334. 
for sheet glass, P (1) 16, E76. 
continuous — of, P (8) ¥ 


(11) 333. 
cutting of, P (1) 
drawing of, P (5) ‘io, P (8) 236. 
for edging, P (2) 6 
on — 4 P (i) 16. 
beveling, and polishing edges 
P (5) 149. 
me. 4 cutting end of leer, P (5) 149. 
hardening of, P (8) 236. 
heat-treating, P (8) 238. 
for holding d ꝗ— P (8) 236. 


ng 
scored, cracking of, P (8 
tilting table 1 cutting, P (4) 123; 
over table, P (4) 1 124 
ing of, P (1) 16, P (7) 204. 
ating, continuous formation of, P 


turn- 


tran: 


(8) 2 
skimmers ia glass ain P (2) 62. 
for snapping glass, P ) 333. 
for st ling curved 4 Rg P (1) 18. 
for stirring 1 in continuous tank fur- 
naces, P (2 
for strips of glass, P (11) 333. 
suction ty P (4) 123. 
for supplying glass to forming machines, P 


for supporting glass during tempering or 
heat treatment, P (5) 150. 

for surface-treating glass containers, method 
for, P (9) 274. 

take-out for glass, P (2) 62 

for r glass, P @ 18, P (4) 122, 

P (5) 150, P (8) 236, P (10) 300; for 

1 ~y or steel by air or steam 
jets, P (8 

for thermometer ‘tubing, drawing of, P (11) 


timing mechanism for glass feeders, P (4) 
123, P (8) 241. 
— glassware to leers, P (2) 


for treating molten material, P (2) 60. 

for tubes or rods, bending of, P (6) 179. 
for continuous drawing, P (4) 122, P 

(8) 237. 

drawing of, P (8) 236, P (8) 237. 
for drawing and severing, P 8 121-22. 
tubuiar ware, 1 of, P (9) 274. 

for wired glass, P (8) 236. 

for working glass, P (1) 17, P (4) 122; 
for os surfaces of hard materials, P 


(10) 300 
See Refractories 
for furnaces, glassmelting. 


— and Glass 7 in British Isles, history of, B 
n 


9 16 glish, working hours in, A (1) 


in ‘Calif, 


14. 
directory for 1936, B (7) 304, B (11) 333. 
evolution of, A 


history of development of, A (1) 


(8) 233; mechanization 
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Glass (contin Glass apparatus (continued) 
1 vitreous — P (8) 241-42; properties for — om, P (10) 299. 
' of, A (2) 76; for telephone 2 A 07 drawing basin: continuous renewal 
i 223; vitreous silica ware, P (8) 242. of glass in, P (2) 61; ipod © multifocal hthalmic lens blank and 
vetatiiiontions of eukdas In’ cendles en, A (®) for edge grinding, P (1) 16, P (9) 274; lens method of making, P (9) 274. 
273-74. for , P (7) 205, P (9) 274. surfacing solid bifocal lenses, P (7) 205. 
waste, from ferropotassium cyanide (black), glass, P (7) 205. Owens Bottle Co. machine, A (11) 330. 
as substitute for alkalis, A G 299. (6) 178. P. A. K. for glass jars, A (8) 234. 
waste, for — IN A (7) 204. construction and selec- for plate glass, P (5) 150, P (8) 236. 
water proper- ing t ing, 
ties of, A (9) 287" solling of, 
weathering and corrosion of, by water, surfacing of, A (3) 87. 
acids, and alkalis, A (10) 299; prevention turning of, P (2) 61. 
of weathering of, P (8) 240. ines, P for plate-glass tables, removing plaster 
well-glass, light distribution in, A (7) 203. 0) 300; to from, P 75 16. 
white: colorless, manufacture of, A (10) melting furnace, P (8) 239. plungers for glass molds, P| 
298; melting of, from unfinished su! for feeding molten glass, P (5) 149, P (5) — fer, inspection 
fate products, A (9) 287; —— 150, P 6) 178, P (8) 236; to glass-form- or polishing glass. 
of, for spectrum radiations, A (3) 90. ing machines, P (5) 150, P (7) 205, P (9) @pparaius. 
window. See also Glass, stained. 274; into molds, P (4) 122; predeter- 
mined weights of, P (8) 239. 
Glass, yarn | ing, „ Bonsplintering laminated, 
caked, Fourcault: construction details of, A (2) P (1) 18; for removing solvent from 
at Glass Works, A (10) 298. 1 i Ne intermediate layers, P (8) 241. 
(3) 87; 
m ve- 
tions 
118. 
for automatic — of electric-light 
bulbs, A (9) 270. 
for banding glass, P (9) 274. 
omatic pressure- 
201 
gons, etc. 
and hollow ware P (10) 300. 
automatic feed for lens gri 
lishing compounds, P (1) 1 
— — 


_evolution of (continued) 


in Sweden, review of, A (4) 118. 


A (1) 14. 
Glass plants, Bausch 2 Lomb Co., 
all-electric * in, A (10) 295-96 


A (10) 298; 
candescent lamp bulbs at, A (7) 203 


Libbey-Owens- 
ety glace of, A (5) 148. 
Owens-Illinois Glass Co., history of, A (4) 
ide Coast Co 


Pittsburgh Plate Glass Co., 
mt A (5) 148, A (6) 177. 
St. Gobain works and life of d’Antic, A (11) 


new safety 


331. 
Smith, L. E., Glass Co., mass production 
at, A (2) 59. 
wool. See Glass, wool, and cross- 
geology of, A (5) 164; 


references. 
Glauconite in Calif. 
— 1 mica, structural relationship of, A (3) 


Glazers, elementary data for, B (3) 96-97. 
Glazes, acid enamel, composition for, 
P (8) 231. 
Ba borosilicate for, P (8) 249. 
borax solution for, studies on, A (11) 324. 
for brick, formulas for, A (1) 19; for brick 
and tile, P (7) 211. 
for ceramic ware, pinholes in, cause and 
vention of, A (b) 66 


a) 


. , = coatings for ware, method 
for, P (3) 181-82. 
a for high-tension insulators, A (8) 


for, P 
ing material, 


for pottery, W dioxide for honey- 
w, A (11) 34 
process and composition for, P (1) 
10771 underglaze red by reduction, 
e fired tile or earthenware, P 


stal: high- resistant, for insulators, 

157— 38: titanium dioxide (rutile) 

for, A (8) 231. 

i cracks, t s and cause of, A 
(2) 67; crazing as effect of tensions in, A 
(7) 211. 

earthenware, a) — on, by using 
dithizone, A (1) 

effect of — A. on mechanical strength 
of electrical porcelains, A (4) 126 

for fine ceramics, calculations for, B (6) 193. 

for fireclay products, green a on, causes 
and prevention of, A 2 210. 

flambé, production of, A (9) 266. 

fritted: lead poison in, tests on, 
A (10) 306; or raw, use of, A (9) 279. 

fused, for Dutch stoves, A (7) 210. 

lead: acid resistance of, in relation to 
composition, A (3) 105-106; process for, 


P (5) 1 
leadless: cover - coat, for wey (2) 67; 
development of, P (80 229; 


raw, for 222 and tile, A (2) 6 
opacifiers for, 
see also Opaci fiers. 
ag | acid-resisting, for enamel signs, A (5) 


porcelain: direct gas firing of, A (1) 27; 
and stoneware, fusibility and expansion 
of, at 1280 to 1300°C, A (1) 27. 

properties of, proposed symposium on, A (4) 


rare earths for, A (5) 168. 
- ceramic ware, composition of, A (7) 


for red-firing clay, A (1) 3. 

salt: for ceramic ware, apparatus for, P (8) 
254; for earthenware, P (8) 248; for pot- 

tery, brown, P (8) 248. 

shock resistance of, method for, A (1) 33. 

—— in, effect of, A (11) 339. 

tension stresses and strains in, 

ia microscope for tests on, A 


; recent developments in, A (9) 


in * plate glass, A (3) 89; 
and literature, A (10) 297; re- 
by A (10) 297. 
in India, data on, A (10) 


mew. A (3) 88; need for research in, A (3) 


in U.S.S.R., melting methods in, A (10) 298. 
in Utah, raw materials and equipment in, 


glass panel, production of, 


. Co., shock tests at, A 
Ford Co., new 


Graphite 
separa 


G alse 


continued) 

tests on, A (3) 102. 

Ulmer use of, A (1) 11. 
dinnerware. 


under-: for A (7) say at 
pigment, N yellow, 
white, without 
5 compounds. pro- 
cus es brick and tile, apparatus for, P (2) 


— 


action of, on op A 2 
or glassware, — and use 
ia) A (8) 233 
oo litharge ‘in mortars, studies on 
mortar strength, A (5) 143. 
Graffito decoration for pottery, A (5) 141. 
Grain size. See also Fineness; Granular 
materials; Screens. 
air separator for size fineness, A (3) 98. 
apparatus for analyzing finely divided mate- 
rials, P (6) 185. 
of 1 and MgO for refractory brick, 


P (8) 2 
of clay, en of drying on, A (7) 217. 
and grinding apparatus for, A (1) 


ye-Scherrer photographs for 
range 1 to 100 microns, (1) 30-31. 
density determinations of small grains, A (2) 


of fine powders, effect on abrasive quality, 
A (4) 111. 

fineness test of sands and clays, wet 
methods compared, A (10) 307. 

haemacytometer for size determination, A 
(8) 260. 

influence of, on average pore diameter for 
silica and slate powders, A (8) 259. 

and melting duration in ceramic mass, rela- 
tion between, A (10) 310-11. 

＋28—— for determination of, B (3) 


2 eyepiece for measurements on, 
in ~~ glasses and concentration in, A (1) 
1 


particle-size distribution. tur- 
slant aoe for measurement of, A (4) 127 
t method for tests on mineral colors, 
1 128. 
of refractory body, relation to refractori- 
ness-under-load, A (4) 125. 
rotary sample splitter, A (1) 33. 
of sands: agitators for, and power meas- 
urements on, I-V, A (1) 29; effect of 
speed of NI on, in sand-soda glass 
mixtures, A (7) 202 
sedimentation tube for 2 of water 
stable soil aggregates, A (4) 129. 
of soils, areometer method for, B (2) 69. 
Granite enamel. See Enamels. 
Granular materials. See also Abrasives. 
bin-level 1 for, A (10) 307 
— of, apparatus for tests 


tion of, 
P (1) 2; ~—- of, P (10) 

granulometry, data on, A (2) 51. 

grinding and separating apparatus, com- 
bined, P (6) 185. 

loose grains for grinding, A (3) 79-80. 

mechanism of mixing and determination of 
mixing velocity, II; effect of cylinder 
diameter on the state of materials mo- 
tion, III, A (2) 68-69. 

particles, device for blowing of, on surfaces, 
P (11) 342. 

Therm-O-Flake granules for insulating 
brick, A (1) 22-23. 

See also Crucibles; Refractories, 

graphite. 


colloidal, for glass industry, A (9) 280. 
furnaces. See Furnaces. 

» ag 

chemical technology of, B (6) 1 

tion for washing aa Chance 

sand process, A (5) 163. 


Griesemann vacuum press. See De-airing 


a 

— and various 
t grinding apparatu 

| in A (5) 158. 


—- principles of, A (5) 139. 
of ceramic mixes, drum-mill process for, A 
(3) 100. 
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technique of, B (3) 80. 
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Grinding (conti 
effect of solid - liquid 
ratio on, A (1) 32. 
and lubricating liquids for, A (10) 


corundum mixture © 227. 


e ure 

of hard material surfaces, pressure method 

dn P (2) 69. 

of hard tools, titanium and zirconium car- 

bides for, A (1) 1. 

history, 2 natural and artificial mate- 

oy for, A (3) 79. 

with A 2 79-80. 


~ -oxide to reduce 
A (11) 
in ‘mills directions for, A (7) 200; see also 


of pocket 38 A (8) 

— ) 80. 
for, P (5) 141; 


of metallic coverings, P (1) 
imen, A (2) 75; 
) 225; of technicai 


types of abrasives, 
VI-VIII, A (8) 225; inding wheels, 

history and data on, VIII. 14 
mary. history and data on, V, A (10) 


of pulp, artificial grindstones for, P (1) 2. 
of eccentric knives, P (2) 52, 
P (3) 81, P (4) 111, P (6) 171. 
42 threads in shouldered work, P (9) 
structure and structure alteration, rela- 
tion to, A (9) 265. 
¢ =. finishing process for, A (2) 


as tool of mass production, A (4) 111 
Cae eee which lack rigidity, A (9) 


of wood, for paper manufacture, A (3) 80 
of worms, setting head for machines for, P 


2) 52 
tus. See also Abrasive ap- 

paraius; Abrasives; Buffing apparatus; 
Crushing apparaius; Honing pees 
Lapping apparatus; Mills; olishing 
apparaius. 

accurate types, A (2) 51. 

automatic, P (6) 171; 
ing, P (10) 292. 

3 and drum types, uses for, A (9) 


for automatic siz- 


for cam grinding, P (1) 2, P 
for cam wheels, P (11) 322; 
777 P (2) 52; timing device for, 

centerless, P (1) 2, P (2) 52 (8) 226, 
P (10) 202; cylindrical, P 0 2; feed 
mechanism for, P (10) 292; principles of 
A (5) 139. 

clamping device, P (2) 4 

control mechanism for, 


(8) 226; 
hydraulic 


P (10) 208; grinding 
and polishing of, P (10) 292 

cutter (rock-slicing), production of, A (5) ry 
1 

for cutting, grinding, and burnishing, P (1) 

ae tool for hard metals, production of, 


cylindrical. P (10) 292; guide block for, P 


(1) 2. 
22 P 92 202; disk with core of wire 
* (9) 266; disks, high porosity 
of, AG) 


for 7828 revolving gtinding wheels, P 
rinding, P (2) 52. 
da 
dynameter for ta ing resist- 


cylinders, P (7) 197. 
feed con P (2) 52; feeding mechanism 


pers, P (5) 140. : 
cutting force substituted for crushing | 
tinder A (7) 213. 


P (7) 197. 


1936 22 
Glass ind 
274. 
of disks, methods for, A (4) 111. } 
dry or wet, studies on, A (9) 280. ' 
dynameter for measuring resistance of } 
materials, A (9) 265. 
or for measure- f 
easuring device 
for, P (5) 161; turbidity, pu, and color ; 
measurements, A (8) 250-51. 
1 Ir. A (11) 329; glass wool at, F 
sculptural 
A 8 113. 
Libbey Glass Mfg 
30. 
68. 
— 
— 
crank-pin type, P (8) 226 
. and crushing apparatus, studies in, use of, 
1 
2) 
: 
P 4 
, for, P (2) 52. j 
ies freehand type, P (8) 226. 
B grinders, combination precision and cali- 
om ball mills, es. rock milling, A (8) 250. | 
(1) 
gear, P 
ion 


410 


(5) (6) 171-72, 
226-27, P (9) 265-66, 


of, hard- 


A (3) 80 
or bonds for, A (2) 51. 
3) 81. 

197. 
W B (1) 2, P (7) 


(5) 139. 
silicon carbide, 


P (2) 52. 
measurement of, A 


108 
duration tests for, A 


um or A 
(3) 80. 


ism for, 


finishing 
(10) 291. be 
hardness, A. Tit, (5) 148. 
re 
4 tion B (3) 80; 


of — 
iency, uses for, III. 


dry 


natural stone core, P (6) 171 
abrasive material, P (7)197. 


of nonmetailic 
segmental, P (5) 141. 
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ng enamel, A (8) 229-30; 
aie ies of recuperation and use of, A 


eat capacity and calorific values of gas, A (5) 


me heatfof HF solutions, A (3) 107. 
specific heat of water, effect of dissolved 
air on at 15 to 20°C, A (7) 219. 
of steel, tered 1 as standard 
method for tests on, A (2) 56 
of strontium — oxides at low 
temperatures, A (9) 287 
Heat of 38. dissociati 
in. 
eat control in enamel plants, economy of, 


IV, A (3) 83. 
ic cell, for increased sensitivity 
of potentiometer, (6) 185 
aly draft, and temperature in, A 
Heat losses through 
calculations 


(8) 251. 
Heat 1% and diffusion, relation of, A (8) 
vection 


on ‘of, CO molecule 


250; ona 2 con on square 
plates, A (8) 250. 
Heat treatment of cast iron, process for, A (9) 
Heat, value of fuels, calculations for, A (11) 
H of cla: ys, chemical changes in, A (7) 
219; efecto, A (11) 342. 
2 furnaces, data on, A (6) 176. 


uction principles for, A (9) 281. 
Heating 


N of, A (8) 253. 

glass heat jacketed, A (6) 

su — tion of, A (4) 138. 

H and electrical resistance 
composition for, P (8) 249. 


for, A (2) xt) 
silicon irons as, A 


convection gas type, ad- 
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n (continued) Heating elements (continued) 
P 111. ,P (5) 141. silicon-carbide: chemical tests on, A (3) 
— fon testing 197 B (11) 344; for resistor rods, A (5) 
ion, trimming mechanism for, P (1) 3, P (2) 
— — use of, A (8) 225. 52. 3 222 
rail-surface, P (10) 202. vitrified ceramic bonded, P (5) 141. H methods in industrial firing, A (8) 
roll, for leather-dressing apparatus, P work-feeding device for knife - blade grind- 
wn eee 52. 14. 266. cinder and dust elimination 
— pode, 81. See Abrasives. ace A (4) 135. sam 
— or saggers, rammed, tests on, control of, 8 
— Grog brick. See Refractories, grog brick. 
dust- removing means for, — See also Mortars, — cross · refer · silica, quartz fibers for 
for (10) 292; added to kaoclin-lime-water, effect Hellige comparator f 
bodies, ro) " wheels, of, A *10) 300 mination of pu values, A (6) 191. 
(6) 172, P (7) 197, P (10 292; and in far ultra- Hexahydrate method for magnesium and 
F 265; and violet, A (11) 347. phosphorous determination, A (1) 43. 
stones, P (6) 1 for molds: control of, A (8) 229; effect Hollow brick. See Brick. 
guide for engine 4 on deformation of , A (5) Friedrich, contribution 
P (1) 2. 157; in P (8) 229 dustrial physician, A 11 N 
for hard alloys, P (11) 322; hard sintered Ohio deposits of, A (1) and emulsions, 
alloy for tools, P (8) 226. rehardening of, A (9) 367. studies om, B (ii) 349." 
hydraulic, P (2) 52, P (11) 322; hydraulic in S. Africa, B ( mirror-finish, sur- 
onan P (1) 2. 8 face roughness of, A G 305 265. 
a P (11) 322; see also for size determination, A X See — Grinding ap 
lead screw aa ing device, P (2) 52. Hardening of fat cass, P (8) 238. tool. P (4) 1. f . 141; types of, P (1) 
and ‘milling tus for cutting ve disks, measurement on, 2. 
forms, P as 292. (2) $2, P a) 113. Hornbi „ crystallization of, in igneous 
mills. See : Brinell, of metals, vs. hardness of abrasive rocks, effect of chemical factors on, A (5) 
for plane „A (8) 80; for piston materials, A (3) . 165; op’ properties of, A (2) 72. 
P (6) 172. of enamel coats, tests on, A (1) 11. - See also Architecture; Flooring 
and a P (4) 111, P (10) and q of, by materials; and other bui materials. 
P (1 ; for extended surfaces, low-cost, A0) 
P (5) 141; for plate glass, P (5) 140; for ¢ om. scratch test for, A (2) 60, A (9) 19. 
P(1)2. of wheels: brasives, A 51; — 
or ing, . gw vs. a ves, my or; evolving house, 
or rails, P (1) 2; for rail mg, P (5) 141, ata on, A (3) 79; definition of, B (3) rte a A 2 
P (6) 172. 80. » aspiration psychrometer for, 
or machine for paper pulp, P (4) ul. impact minerals and ceramic A ( * 244 
relation between types L and purpose for products, A (8) 225. ? air-conditioning cabinet for control of, A (5) 
A (1) 30. of materials, 6. z, — and 158. 
for roll grinding, P ( ; crowning and i — A (6) 192. high, in small ovens, high-temperature 
ving device for, P Pa) 52. of oe for foam control method for, A (5) 160 
roller, P (10) 292. (lather) studies A £0) 279. simple test chamber for, A (5) 160-61 
safety device for, A (5) 140 slide rule for measurements of, A (3) 99. 
for screw-thread ‘production, P (4) 112. — — See wet- and dry-bulb hygrometer for low- 
apparatus, combi , for icroscopes. temperature tests, A (4) 129. 
granular materials, P (6) 1 aot, calculations of, for 22 and opera- H . 1 tion and con 
for razor blades, 7) 198; tion of furnaces, B (8) 254 struction of, A (3) 1 
P (11) 322; knives, P Seen fi, A (11) 343. 3 Hunter gloss See Color ap- 
(11) ; safety-razor blades, P (9) 265. ry magnetism, definitions of, A alus, 222 
wor for, P (1) 3. (4) 1 Hu technical and entific en- 
device for, ly controlled flow of: calculation as function of om cyclopaedia, B — iD B ot 193. 
P (6) 171. and space, Schmidt method for, A (8) mor SR. aluminate, hydrolitic 
slicing machine 21 P (11) 322. 252; through walls, calculation of, A (8) uilibriums "of, A (11) 348 
— Ts (1) 248. crystal, of alkali-metal silicates, produc- 
for tool „P (1 322. radiation from aces, distribu- tion of, P (1) 46. 
nese © 1) 3; indicating device for, P (6) tion of direction of, A (8) 253. of clays, surface behavior in, II. 
thermal! properties of matter, B (9) 284. A (4) 135. 
) 284; of 4CaO-AleOr FezOs, A (7) 199. 


of 82 relation to crystal structure, A 


Hydsation heats of 8 324. 
or af va ‘phases of, 


A (2) 
ydraulic setting agents, ty of, one French 
cement standards for, (10) 29. 


Hydraulic unit for variable-speed + A (5) 
““Hydraumatic control,” equipment for, A (5) 


* See Lamps. 
Hydrogen-ion tration 

clay 
wy of, as dehydration catalysts, 
88 — direction rotation to, 
-ion 

trodes for, A 1 
trodes for, A (4) 127 
Hydrolitic equilibrium. See Equilibrium. 
Hydrometer scales, correlation of, B 


309. 
Hydrothermal reactions. See Reactions 
Hygrometers, sulfuric-acid type, for vapor- 


yay A (6) 185; wet- and dry- 
ulb for low humidity measurements, A 
(4) 129. 
e of soils, determination 
of, A ay 346. 
Hysteresis disperse “wetting” as limited 
by dispersivity, A (7) 222. 


ts, glass elec- 
hydrogen elec- 


(10) 


Illinois Brick Co. See Brick plant 
Illumination. * also Glass for lighting 
in factories, A (2) a in glass plants, 
factors in, A (5) 170 
Lange photoelectric apparatus for measure- 
ments on, A (2) 6 
Iimenite, structure of, n (8) 260 


4 
f 
| 
| 
2 197, 
alve grinding P 227 
valve J 
for P (8) 227. 
wheels, P (10) „P (11) 322. 
action of, factors in, B (1) 2. 
auxiliary spindle for, P (2) 52. 
block for sectional type P (11) 322. 
bonds for, data on, (3) 79. a 
studies on, 
for bri ati 2, P (3) 81. — 
casting, „ stam 
ness of, A 3) 80. oe 
ceramic 
ceramic 
composition 
for cutting 
e 
feeding mec Heat-resistant 
firing of, A (3) 102. 
— one study of, VIII, A 0 
for production of, P (5) 141. 
mandrel, P (5) 140. 
method of making, P (6) 171. 
minerals and 
e 


ts, 
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Imbibition, determination of of water Insulation (continued 
imbibed by soil, for, A (1) 39. thermal, of urnaces, types of mate- 

Immersion — Eee Ligesds. rials for, E (5) 149 

“Oxford” type, A (8) 251. use of fossil in, A (3) 104. 

El excavations A go vibration types for mounting 
— — voltage surfaces of 
F. analytical Insulators, device, P 

arc-extinguishing 
determinations with, A (I) 42. 67. 
for sulfate determination, A (8) 257 — 
, for titration of assembling of, P (7) 212. 
fates, A (8) 258. bushing, modern d for, A (3) 97. 
— A ceramic, mechani resistance of, in- 
3 crease of, P (5) 157-58. 
Induction principles of, A (9) 281 2 ition for, P (8) 


~~ 1 194. 
y of variation in, A (2) 77. 


; ; and 


tories. 
alkali-silicate heat- and sound-, P (10) 319. 
* , for radio and electrical apparatus, 


338. 
344. 
ceramic: dev in, B (8) 248-49; 


electric, P (7) 212; for 
tures, tests on, P (8) 248, A (11) 335. 
materials B( 


condenser applications, 94 (610 
for furnace linings, A (8) 243 


and uses fr, 911 (11) 330. 


filtering or „A 
furnaces N and sound. 


values of, tests on, A (11) 335. 
light products, production methods 
for, B (10) 301. 
Asbest (fibrous, a fine as- 
bestos), uses for, A (9) 285. 


production of, P (11) 334; 

A (7) 208; from wollas- 
tonite, A (6) 176. 
composition for, P (8) 


tabular data on, A (11) 339; 
(5) 161. 


; see also 


— 
thermal: — A (4) 125, A (10 
288 
* for immersion heaters, A (10) 
—— 5 of friction in, A (10) 296. 
yy 
— for apparatus, P (10) 


N * fired steatite for, A AS) 157. 
for 


for, A (9) 275. 

of furnaces: and control of, 
B (7) 208; for roof, effect on silica re- 
fractories in, A (1) 23. 


249; 
832 vitreous, composition for, P 
2 " for high radio frequencies, P (8) 
: method for, P (7) 212; 
— 


methods 
fog-t P (10) 307. 
— machine for, P (5) 161. 
2. porcelain type, production of, A (3) 


oe for heat and sound insulation, A 
for, h-resistant P (5 
6 type, ) 


bro for, A (8) 248; 
or 
high-voltage methods for 


P (8) 237. 
mounting for, P (4) 126. 


(dusty), in, A (11) 338. 
surface 
breakdown of a gas, A (7) 211 


» glass f A Gt) 
— tent ition of, A (4) 125, A (10) 


line, fouling of, A (3 
of, P (8) 248. eg 


for 
application of, A (9 
A ey 281; Jamin 
— A (9) 281. 
expansion of glass, B (4) 


angle 


A (4) 135; 
of small amounts of. 


ey A (8) 256. 
— lead, determination of, A () 


corrosion of, princi; of, A (4) 127. 
be colorimetry, A (5) 


dichromate titratioe of technique of, A (10) 
in glass sands, elimination of A (9) 271. 
separation 


minerals, for 
4 
in raw enameled materials, magnetic sepa- 
ration of, A (1) 10. 
Iron froth flotation for concentration, P 


in determination of, A (9) 7. 
Iron beta-, monohydrate, constitu- 
‘of, on minerals, removal of, A (1) 


— Canet. effect of, A (1) 13. 
, as abrasive and adhesive, 


148 

331. 
series, A (6) 192. 

and phosphates, 


411 


export values A (3) 100 


clayware, plasticized 


in, 
of, A (10) 315. 
cla: 


‘A (2) 68: plasticit increase o 74: 
dehydrated, tt = A (10) 300 
“A (11) 345. 


Finland fcr aluminum sulfate and alumi- 
1 metal, A (4) 130. 
discolor 


189. 
Italian, A (1) 38; in Italy, 
in northern , uses for, A (2) 72. 


of, at different tempera- 
tures, A (3) 107-108. 


in e, data on, B (6) 189. 
_ decomposition of, A (3) 


rubber for coating 
) 67. 
2 lal, 
also Furnaces, and cross-refer- 
brick: ‘efficient control 
German 
types of, A (7) 216; and „British 
A (1) 36; 
tile, P (1) 36. 


cement, guste ba, process for removal 
of acid constituents from, A 


brick for, A (11) 336; 
(3) 94. 


building 
FON 224. 11 254; elec- 


fas. A (5) 
162; X. continuous, P 


types, improve- 


enamel: data A 239; operati 
and 


i 


Furnaces, enamel, 
in Germany, cost of firing of, A (9) 283 
pottery, A (1) 


tunnel, European use of, A (2) 70. 


|| 
i 
or 
ur, A (1) 19. f 
Joosten process. See Soils, loose. i 
Kaiser-Wilhelm Institute for Silicate Re- 
search. See Research laboratories. 0 
2 for alkali determination, A (3) | 
Kallauner-Barta method for measuring solu- ‘ 
bility of acid bodies, B (6) 183. 
Kann test for calcium, stron- 
tium, and barium, A (8) 257. , 
system, density of, 
trial Keoliuitie wee Wostheri 
Industrial diseases. See Accidents; Dis- Kaolins. See also Clays. 
Poisoning; Safety; volumetric determination 
Industrial power m um on, and bibliog- i 
Industrial research. See Research. : 
Industry. See also Ceramic indusiry and 0 
various specific industries such as Brick 7 
industry; Glass indusiry, etc. 
inventory, control, A (1) 47. 
production from yellow -colori 
. also Pickling. ponents, A (10) 306. — 6 
for acid · corrosion prevention, A processes, 
Institute of Vitreous Enamellers >. insulator plunging machine, P (10) 309. 0 
See Societies, technical. metal-glazed refractory sor P (1) 29. 15 
Insulated glass. See Gass, 22 one-piece, uction of, P (6) 185. f 
and cross-references; Insulation: Insu- sillimanite 7 
ad re ory Clay in Sardinia, A (2) 64. 
Sardinian, A (1) 38. 
thermal decomposition of, A (11) 349. 
three types, chemical composition, heat 
4 corundum in, P (9) 7 curves, and temperature-weight loss of, A 
uctivity data on, M 
eryolite for, A (11) 345. 
diatomaceous earth for thermal insula- 
tion, A (11) 345. 
on 
See Societies, technical. 
K Iodometric titration of tin, A (6) 192. 
Ionic exchange and gas sorption by chabasite, 
A 345. , . 
Iowa College, Ceramic Engineering a 2 
for high-tension plants in dusty atmos- See Research laboratories. cement: ˙ 
and specifications for, A Iron. also Meals. — te lining 
cement: t 
Chinese, A (11) 342. 1 
circular, biscuit, and decorated tunnel, f 
8 operation of, A (1) 34; circular tunnel, 
for chinaware, A (1) 34; circular tun- 
nel, 63% fuel saving in, A (1) 34. 
continuous circular, old 
- ments in, A (11) 343. 28 
review ol, and tion, A (9) 277. continuous re tive a ting fur- : 
rock wool, ia A’ (10) 308, un nace, P (3) 103. 
332; manufacture of, A (3) 90; spun, P fi) 38; tie 
: electric furnaces heating inte; peration for 
complete recuperation, A (6) 187. i 
4 continuous, ware carrier for, P (8) 255. ' 
i ; smoke ms in, I. > 1 
Dressler A (3) 103. 
AG electric. See also Firing, deciric; Furnaces, 1 
d dectric. 
with central resistance heating, A (11) 14 
— — 
1 2 2 30 H 
= struction Isotropie transparent solids (glass), clastic { 
Isotypy, example of TD 
te, adamine, 
; andalusite, A (8) 255. 
Italy, glass industry in, A (3) 88. 
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Kilns, electric (continued) 
types of, and equipment for, A (9) 283. 


of, increase in, A (11) 343 

= , fuel oil for drying and firing, A (1) 
— 2 
rotary, P — 229; dry- 
with inside baffles ca — 

sion of material being ‘hea P (5) 

163; link for, thermal stress effect 

in, A (10) 
for salt- Br P (8) 254 
nor en and studio service, types of, A (5) 


— of: increasing output n, A (11) 343; 
of, and studies on, IV, ‘A (4) 130. 

mm super-refractories for, A (5) 142. 

sta tionary, for firing brick, block, tile, etc., 


for tableware, setter ce for, P (3) 103. 


6; circular, in U.S. and England, 
defects in, Sons 342. 
continuous, P (9) 284-85. 
for firing ware and roasting or 
sintering ores, P (8) 255; for firing 
lain, P (8) 254. 


1 for truck for conveying ware, P (8) 


operating suggestions for, A (2) 71. 
for — PG (7 2 i for pottery firing, 


Sherlock Bcono A A (7) 216. 
for cost reduction, A (5) 
— advantages of, A (8) 262. 
etic theory of solid-phase reactions of 
tes with mullite, silica, and 
alumina, A (1) 23. 
etics of adsorption: studies on adsorp- 


tion of gases by glass walls, XII-XIII. 
A 106; udies on velocity of, I-11, A 


of gases, B (9) 284 
my by A (1) 14. 
reactions in ceramics, A (7) 220. 
— See semi-acid. 
Knorr’s titrate method for manganese deter- 
mination, A (11) 348. 
See Refractories. 
of Celo Mines, Inc., A (11) . 
in crucibles for glassmelting, A (1) 23. 


cry: phic and optical properties of, 
A (8) 255. 
in Ga., gravity concentration and flota- 


tion tests on, A (4) 131. 
gravity mining ‘of, A (6) 185. 
with grog as coating for tank blocks, A (8) 


“hornfels zone” Carn Chuinneag granite, A 


Yndia, deposits of, A 

in eposits 

in N. C., luction of, A (1) 40. : 

in G5 similar to P. B. sillimanite,’’ A 


apparatus. See Apparatus and 
of equipment named in Research 

i atories; also Chemical apparatus. 

a _ nozzies, manufacture of, P 
Lalor Foundation, fellowships of, A (11) 350. 
Laminated glass. See Glass apparatus; 

Glass, laminated; Glass, ye. 

tions in brick. See Brick, defects in. 
Lamps. See also Glass for lighting; Illumina- 
tion. 
hydrogen, and microphotometer for 1 7 
Pane ultra-violet absorption spectra, A (5) 


a ty | steadiness of intensity and posi- 
tion, A (6) 185. 
vapor, transmission measurements 
A (4) 120. 
142 device for, A (5) 158-59. 
vaper, fluorescent materials in, A (5) 159. 
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See also Grinding ap- 


9) 10, P (6) 171. 


fe 141; f 


— 


prevention of ta ng of work in, P 
types of, P (1) 2, N 81. 
wheel - dressi 


device for, P (9) 266. 
Laterite, tution, and dehydra- 
tion of, A (6) e, lateritoids, classifi- 


) 258; pre- 
Ic 75; i 
sion, from — — *. 1 


(7) 221. 
and structure of montmoril- 
2 A (8) 258. 
and bismuth, micro-electrolytic deter- 
tion of, separation by graded poten- 
tial, ree 168. 
in 828 and rocks, determination of, A 
separation as chromate from other mate- 
rials, A (9) 287 


(3) 81. 


Leak See Masonry. 
8 See also Furnaces, glass melting. 


cross-references. 
glass, P (3) 91, P (5) 149, 4 (9) om. 

for annealing, P (1) 17, fy 

eddy-current control for, P (6) 178-79. 

electric, for uniform annealed ware, A 
(10) 295. 

stacking bottles in, P (4) 123; stacking 
or feeding mechanism for, P (5) 149, 
P (8) 239. 

transference of glass bottles, jars, etc., 
to, P (6) 180 

vertical annealing, P (3) 91. 

Leucite, eI and alumina extraction 
from, A (4) 132; process for use of, A 
(10) 312; as source of aluminium and 
Ir oxides, A (2) 64; treatment of, 

A ( 

Leukometer. See 2 apparatus. 

Libbey Glass Mfg. Co. See Glass plants 

Libbey-Owens-Ford Co. See Glass plants. 

Light. See also Gloss; Illumination; Ne- 

flectance. 

absorption measurements 4 2 s polariz- 
ing interferometer for, A (9) 2 

angular distribution of, 2 1 siftusion 


glasses, A (1) 12; 
— of, for various uses, 
A (9) 280; fluorescence analysis in, B (9) 


282; and infra-red, Ry photography for 
7) 213. 


Glass for lighting; IlUumina- 


. See Aggregates. 
— rick. Brick, lightweight; 
, Porous. 
Lightw: nt clayware. See Clayware, light- 
weight; Clayware, porous. 
Lightweight See Plasters. 
refractories. Refractories, 


lightweight; Refractories, porous 
Lime out of, on dehydrated kaolin, A (10) 
in Portland cement, effect on mechanical 
resistance of, A (9) 267. 
Ulett — material for glazes in enamels, 
Lime- jumina, detailed studies on, A 
(9) 287-88. 
Lime saturation of wey 
of grinding on, A (2) 54 
estone, analysis * tentative standard 
method, A (5) 167 


effect of fineness 


for temperature con- 
for furnaces and kilns. See also Re- 
ractories for furnaces, linings. 
Porox, for rotary driers, A (10) 294. 
1 13 and solid state, continuity of, A 
) . 
Liquids. See also Flow, and cross-references, 
immersion: of high refractive index, A (6) 
185; standardization of, A (5) 161. 
— diffraction patterns for, A (7) 


trol, A (3) 98. 


viscosity of, Margules’ method for, for 
measuring, A (7) 203. 

Litharge and glycerine in mortars, 
on mortar strength, A (5) 143. 
Lithia in bentonitic magnesian clay 

Calif., A (6) 188. 


studies 


from 


Vol. 15 


Lithic ——— properties of, A (1) 38 
— importance and analy- 
— A (1) 38. 
in glass and enamels, effect of, A (1) 38. 
ay for recovery from ores, P (1) 


P (2) 77. 
summary of data on, B (6) 190. 
Lithium com: uction and recovery 
of, P (2) 76. 
1 of, P (7) 222; 
separation of, 
Loading of brick, P (7) 207; 2 and 


P 22 
of sewer pipe, bui for rail- 
way shipment, Pa) 1, Fust 62 
o for load- test furnace, A (3) 94 
Lockon system for 8 A (7) 210 
Logarithms, numerical and graphical, B (1) 


45. 
Lubricants, and lubricating liquids 
_for grinding, A (10) 291. 
high-tem ture, colloidal graphite for, A 


solid dehydrated, * (7) 214. 
Lubrication, T. M. standards on petro- 
* and lubricants, B (11) 


constitution of, and types of greases for 
industrial use, A (10) . 
lubricated valve (Semper-Densum) in 
earthenware, A (1) 26. 
Luminescence of minerals, data on, A (4) 132 
Luminescence microscope. See Microscopes 
vacuum cell. 
Luminescent glass. See Glass 
Luminescent materials, r lumines- 
cence microscope for, A (8) 25 
Luminescent screens, a * of, to 
lass surfaces, A (10) 5-96. 
flame, controlled, for glassmelting, 
A (1) 13; firing for glassmelting furnaces, 
A (10) 298. 
Luster and opacity of enamels, comparison 
of, A (1) 10. 
Lusters, metallic, metals for, A (7) 198 
Lutes and cements, types of, A (4) 115. 
Lutz method for flue gas return, A (10) 310 


Magnesite, Bur. Mines report for 1935, B 
) 256. 
a 4 types, geology of deposits of, A (11) 
4 


deposits of: = British Empire, A (5) 153; 
in France, A (1) 39; and hydromagne- 
site in Brit. Columbia, B (5) 166; in 
northern Europe, A (1) 39; in U. S., 
production and uses of, A (3) 104 

metallurgical of, A (1) 39. 

metallurgical, waste dust from, for struc- 

ural brick, A (1) 7. 
1 brick. See Refractories. 
Magnesium, determination of, as magnesium 
iy ome phosphate hexahydrate, A 
(1) 43. 

microchemical determination with 

ortho-oxyquinoline, A (10) 314 
Magnesium aluminate (spinel) for glassmelt- 

ing containers, A (1) 23. 
Magnesium-iron mica 

diagram of, A (2) 75. 
M um-iron monticellites, optical prop- 

erties of, A (1) 
esium orthosili 

ucts, P (5) 155. 
esium oxide, active, heat content and 

lattice condition of, A (8) 258. 

crystalline, properties of, A (1) 48. 
fused, production of, A (8) 243. 
Magnesium silicates, base-exchange prop- 
erties of, XVII, A (3) 108. 
for condensers, A (3) 109. 
etic ferrioxide, crystal structure of, A 
(8) 257. 
separation of iron in raw enamels, 
A (1) 10. 
er, illuminated field, A (7) 213. 
Majolica. See also Ena , majolica. 
Italian, guide catalog for, B (1) 5. 
— and Italian in Rome, A 
1) 4 
Malachite, chemical formula for, A (6) 191. 
Management. See also Costs; Economics. 
electrical efficiency and economics in plant 
operation, A (10) by 

employee training, A (6) 194. 

industrial, prevention of . static, A (1) 48. 

inventory control, A (1) 4 

maintenance — A (4) 135- 

6 


of, 


(phlogopite), optical 


cates for refractory prod- 


plant instrument men, selecting and train- 
ing of, A (3) 110. 

plant layout and handling costs, A (10) 318; 
of plants, testing in plants to serve pro- 
duction, A (7) 213 


} 
| 
| 
peraius; Hon 
enamel reverberatory, v5. rotary, tabular abrasive, P (3) 81. 
I data on, A (1) 9-10. for crank pins, 
| fritting, t of, A (7) 200. for gear lappi 
f ap for, A (5) 142. for la 
or 112; | 
f H lapping and honing, P (9) 266. 
lapping block, P (2) 52. 
; induced draft in, for increasing output, a —̃ 
284. 
int t mere TK and continuous 
types, data on, A (1) 35-36. 
lime ractories for, B (7) 209. 
muffle, P (8) 254; see also Furnaces, 
mu fle. 
Lead slags. See Slags. 
Leadless glazes. See Glazes. 
ube, principles of, 02 
Bricesco-Harrop, A (10) 310 
circular, vs. straight, comparison of, A (7) 
— 
tion. 
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(continued) 
— control in enamel plants, A (7) 


quality control in, A (1) 48. 
288 in, with formal - 
determination of, Knorr's method for, A 


(11) 348. 

and magnesium in soils and silicate rocks, 
determination of, A (5) 167. 

in natural carbonates and silicates, use of, 
A (11) 348. 

in titanium, colorimetric determination of, 
A (9) 286. 


carbide, phase-equilibrium 


production of, P (8) 1 
ore, alumina determination 
(8) 257; froth flotation of, P (1) 50. 
for clayware, discovery 
, and use of, A (9) 266-07. 
Ma „structure of, A (7) 218. 
Manometers, wy: in measurements due to 
A (5) 159-60. 
plants, B (1) 24 
Marbied Klass. Glass, colored 
Margules’ method. See Viscosity. 
of glass. See Glass, ye of. 
jointed structure for, P (1) 21. 
leak- 21 high-lime mortar for, A @ 242. 


mortar for, and treatment of brick, A (9) 
275. 
reinforced brickwork, for bridges, economy 
of, A (2) 62. 


for buildi construction, P (1) 21. 
design for farm building, A (1) 19. 
effect of earthquake on, A (4) 124. 
laboratory tests on, I-II, B (3) 92. 
for low-cost housing, A (1) 19. 
opportunity in, A (3) 91. 
semi-acid, for coke ovens, chemical changes 
in, A (1) 21. 
walls for building, P (10) 301. 
waterproof walls, P (2) 62. 
Mastick, E. A., work of, on colored porcelain 
enameled roofing — A (11) 327. 
Measuring a Hey! vs. length 
change in condenser, A (5) 160. 
for pressure and draft in glassmelting fur- 
M X. 5) 161. 
eas em, P (5 
Mellon — See Research laboratories. 
Melting of chemically homogeneous masses, 
rocess for, A (10) 310. 2 
Mel behavior (softening) of porous bod 
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Metals (continued) 


and 
for, A (11) 325. 
cement for uniting ceramic materials to, 
P (8) 229. 
chrome iron, ) 250. 
cleaning and pickling of 1 05 Di: clean- 
solutions for, care and upkeep of, A 
tenn ) 325. 
— mirrors, A (3) 89 
of, P (8) 231. 


copper and failure in in, A 313; ight al al- 


loys, and tin 1 * 
ing of, A (8) 22 
4-4-3 furnace for melting of, 
A (7) plat 
of: for, A (11) eae; 


process 
trichlorethylene for, advantages of, 
** ic structure of, studies on, A (6) 
enamel! adherence on, autres of U.S. and 
German studies, A (11) 324 
finishing surfaces of, methods and polishing 
agents for, A (8) 225. 
fusing of, into pottery, P (8) 249. 
fer at in, determination * A (9) 268-69. 
— P (8) 23 
and — liquids 
K A (10) 29 
ood and cutting glass, 
in iron ore, ceric sulfate for determination 
of, A (1) 45. 
iron, * pickling of, cause of breakage, A (11) 


iron and steel, annealed and unannealed, 
corrosion rates on, A (6) 174. 
corrosion in dilute watery salt solutions, 
A (7) 200. 
in India, history of, A (4) 116. 
nonmetallic inclusions in, bibliography of, 
B (11) 329 


weldings, combined process 


rustless type, production of, A (6) 181. 
leadless cover-coat glazes for, A (2) 67. 
~<a iron, copper-bearing, tests on, A 


aw: of, by sun rays, concave mirrors for, 
A (3) 103. 


71) am polishing and buffing of, A 

11. 

22 coverings, grinding and polishing 

P (1) 2; \ grinding and 

— A (2)7 

niobium, uses for, A 0 217-18. 

platinum group and gold, microscopic 
identification of, A (3) 108. 


under e, A (1) 28 . 
Melting See Equilibrium dia- 


ams. 
Mel citing point, rapid micro-method for, A (11) 
4 


Mercury lamp. See Glass for lighting, quaris- 
mercury; Lamps. 

Meta-alite, — state of alite, 
studies on, A (2) 54. 

Metal-to-glass seals. See Glass, glass-to- 
metal seals. 

Metal oxides in enamels, effect on acid sta- 
bility of, A (1) 9. 

Metallic lusters. See Lusters. 

Metallic oxides, polishi homes on, com- 
parative tests, A (11) 

Metallic salts. See Salts. 

Metallur industries, refractories for, 
data on, A (9) 277, A (10) 303, A (11) 
336; use of French refractories in, A (9) 
277-78. 

meee and engineering, progress survey 
in, A (11) 350. 

German-English dictionary, B (2) 77. 

refractories for, classification and studies 
on, A (3) 94-85. 

Metals. See also Metals for enameling 

alloy steel: for high-temperature steam ap- 
paratus, A (4) 126; ing pit refrac- 
tories for, effect on, A (11) 

and alloys, thermal and electrical conduc- 
tivity of: heat-resistant alloy from 0° to 
800 II. A (11) 341. 

for architecture, buffing and polishing of, 


321. 
45 and drum- grinding machines 
A (9) 265. 
basta compositions for, A (10) 291. 
cast iron: WY oT. in, effect of, bibliog- 
raphy on, A (6) 173; heat treatment of, 
A (9) 269; and steel, dilatometers for 
measurements in, A (10) 308; and steel, 
protection of, against oxidation at high 
temperature, P (11) 342. 
casting of loam cores for, tests on, A (1) 11. 


p d surfaces of, nature of, A (1) 1. 

nae 4 apparatus for cutting or grinding, 

Pr aph surface finish measurements 
on, A (5) 139-40. 

rare earth and alkaline earth, process for 


iron removal in, P (4) 135. 
a of, in glass, developments in, A (6) 


4. * of, diffusion of hydro- 
gen in. 4 (5) 144 
soldering of glass or porcelain to, B (7) 204 
steels, Bethlehem alloy, catalog, B (1 ) 12. 
creep tests on, time studies on, A (4) 116. 
high-temperature types, effect of mo- 
ybdenum additions on, A (10) 294-95 
Kovar vs. W. and Mo-metals, for sealing 
* glass, A (6) 177. 
ryt tr distortion in, prevention of, A 
6-17. 


low-alloy, ‘physical properties and use of, 
A (9) 278 


and nonferrous types, heat treatment of, 
A (2) 71. 


pure 
4) 116. 2 
1 ess, and sheet, application of, A (1) 
4 


iron, heat conductivity of, A 


water calorimeter for specific-heat meas- 
urements, A (2) 2 
weighing samples portable chemical 
balance for, A ty 33. 
in, X-ray diffraction method for, 


A (8) 2 
of, reflection meter for tests on, 
en molybdenum, developmen 
and use of, A (5) 154. 
welded joints, fused, determination of qual- 
ity of, A (11) 325 
etals — 


enam 
of, I-II, * (9) 2700 
bright- pickli ing, | methods for, A (1) 10. 
cleaning by centrifugal method, 
—4 sandblasting and cleaning of, 
4 


basic types, selection 


Mexgila pottery 
Mica in Airica, euclase deposits in, A (3) 104 
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Metals for enameling (continued) 
cast-iron 


for and casting of; de- 
— A (9) 
effect of composition on, A (11) 326 
heat-resistant, sandblast methods for, A 


(10) 294. 
heat treatment of, A (3) 85. 
for defects in, A (2) 55 
-like enamel, A (1) 11 


2 — for cl of, 

or steel-grit or cleanin 

A (9) 269. 
2 of, and relation to corrosion, A 

cleaning of. See also Cleaning of metals; 


easing. 
A 2. cleaning 
or, in, 94 (11 
1 base — 4 — A (3) 
copper surface decoration of, P (5) 


aim a ni mum radius of curva- 
ture A 7 10; and rims, enamel 
chipping on, A (11) 326. 

degreasing, directions for, A (7) 200 

enamel adherence to, test methods for, A 

es or glazing of, process for, P (1) 


gray cast iron, crystallization and mechani 
cal properties of, A (1) 9. 

inhibitors for prevention of acid corrosion, 
A (7) 201. 

iron, gray cast, production of, A (4) 116 

iron (metallic base), a of, A (9) 268 

iron, reboiling gases in, A (11) 328. 

pickling of. See Pickling. 

„ for, without pickling, A (11) 


sheet, cleaning materials for A (3) 84 

sheet iron: as cause of defects, A (7) 200; 
cleaning process for, A (1) 8, A (11) 328 
29; pickling blisters and slag inclusion as 
cause of enamel! spots, A (7) 200; and 
steel, control of detects in, A (1) 8. 

sheet steels, defects in, A (1) 8-9. 

steel: cleaning of, for enamel coats, A (11) 
325; melting. heat treating, and firing 
lacquer on, inductive heating for, A (2) 
— vitreous enamel process for, P (8) 

stove hearths, enameling process for, A (7) 


types of, for welded dairy equipment, A (11) 


welded joints, internal strain in, tests on, 
ao 56; welded stainless steel, A (11) 


welding: gas and arc methods for Serve! 
refrigerator, A (11) 328; methods and 
data on, A (2) 57; research tests on, A 
(11) 328. 

1 in rocks of granite massif, A 


Metaphosphates of calcium, A (10) 314. 
M apparatus for mixing materials, P 


(2) 
See Pottery. 


Sa and optical relations in, 
A (10) 
friction measurements on, III, A (7) 219 
and structural relationship of, 
A (3) 
in Va., mineral 22 from, A (4) 132 
-schist, gravi and flota- 
tion tests on, * (4) 131 
or certain minerals and water, 
A (6) 192; 1 X-rays, a tion to 
study of art products, A (2) 
„ prismatic reflecting, A (5) 


A (7) a 


Micro 
yeia of solid fuels, A (1) 36 


laboratory 
— 1 11 A (4) 127-28. 
for ing studies, A 
(11) 348. 


„ electric driving and 

time a tus for, A (7) 213. 
determination of bismuth 
separation by graded potential. 


ud lead, 
(3) 168. 
tion of, B (11) 349 


Micro-. for ni- 


or 
tion, A (11) 341. 
icrophotometers. See also Photometers. 
densitometer, and bined 


recording type, A (6) 184. 
and hydrogen lamps for ma K ultra- 
violet absorption spectra, A (5) 160. 
recording type, A (4) 128. 


Cc 
Manganese 
studies, A (4) 
] 
— 
— — 
al 
p- 
4 
d U 
* 
M 
p- 
M 
A 
a 
sls, 
st 
Mi 
A Mi H 
1. Mi 
ant 
Mi 
48. _ trogen determination, 
M 
35- 
M 
ain- 
18; 
pro- 


A (1) 42. 
studies on coals, B (3) 103; rela- 
d by-product 


A. (2) 54-56. 
Mitre Asbest. materials 


methods of, at Bur. of Mines, B (3) 


A 
A A (3) 100. 
types and use of, A (2) 56 
— — 7) 3885 for 


polishing of rolls for, 
: as cure for cracking, A (8) 251; 
tndicator for, A (7) 213-14. 
and ores, vs. ball mills, 
roll- 


f ¥ 9 
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cadmium, arsenic, selenium, 
and — 
tion of, A (6) 189. we 
of, A 17; in 1 survey of, (1) 
41; im 1935, B (11) 347. ‘ 
celestite and in Ohio, A (4) 13 
for ceramic ware, preparation of, A (1) 48. 
chemical of clays, kaolins, — 
spars, and A 221 


herderite, 
clay types, crystal struc- 


diopside-cli and dicpeide-heden- 
39 
earth-acid, separation 


of tungsten from, A 


in frica and economic condi- 


finel „ plasticity of, with water, A 
(5) 165. 

flotation concentration of, B (20) 317. 

fluorescent and luminescent, for vapor 


B (2) 73, 
yilite and zincian ‘ ibole in 
A CS) 784 
ho A (6) 188. 
te and colored, fossil history 


— 
or mount - 

ing of, A (7) 213. 

grunerite — fi 

uor-am 

properties of, 1) 38. 

heavy types, 2 tation of 
analyses, A (9) 


crystallization of 
W — hardness of, A (8) 225. 
in India: in, A (4) 131; 1929 
to 1933, B (8) 256. 
75 of, deposits of, A 
iron-oxide coatings on, removal of, A (1) 


quantitative separation of, 


halloysite, montmorillonite, 
“attapulgite” as constituents of fuller’s 


lestivarite, porphyry, and lasite, 
studies of, A (6) 189. 
t A (1) 38. 
lithium Brit. Empire and foreign coun- 
tries, B (6) 190 
um oxide J = oxide, heats of 
— — 94 (30 1 


in Mo., proper - 


end mogoxid i dagen, B 
functions of, A ( 169. 180. 
morphology tees actions in, A 73. * 
ture, A (8) 2 (3) 22 
green 
absorption and refractive index of, A (2) es, specific heats of, as function 
formula and structural form of, sur- 
44 0 face , studies on, A a 74. 
'yoming vs. southern types, op- 
A (2) 71-72. 4 A 
(6) 188. in N. J., 193 in NJ. 1988, () 100 


mum (euclase and phenakite) in Africa, 
A (3) 104. 


B (2) 73; minor Models for 


Vol. 15 


cond: of. A. (5) 168. 
nonsulfide, concentrating by f flotation, 


P (1) 50. 
introduction to, B (9) 286. 
and montmorillonite, structural 
aa A (1) . 


in N. E13 of Co, Ni, Cr, and 
Cu, A (7) 2 
B (4) 133. 


in Ont., 194 re 
: oes of, A (6) 
— A (2) 75. ¥ 
ores. See Ores. ee 4 
130. 

pectolites, studies on, A (1) 39 
„ minyulite from, A (11) 346, 
dispersion of, B (3) 80. 


piedmontite as source of manganese in Ariz. 5 
104-105. 
im, recovery process for, 
Ps) 160-70. 
Wagner turbidimeter for particle- 
size distribution i in, A (4) 127. 
of, A (1) 39. 
pumpell "basic rocks, A (10) 
purty measurements on, A (2) 


pyroxene group, properties of, A (1) 39. 
1 — ite and sobralite, identity of, 


quartz, sphalerite, te, metaso- 
—— A (@ is 

and ores, f separation 

P (8) 246. 


structure 
suessonian phosphates, A (11) 
of, A (1) 40. 


tic concretions of dah 


A (1) 40. 
steigerite from vanadi (4) 1 
in 8 A (2) 


definition of, A (1) 39. 
thulite in N. M., A (4) 1 
titaniferous iron ore in Sweden, A (5) 164. 
10700 733 solubility of, in sulfuric acid, A 
2 in Va., mineralization of, 
trade notes on, B (1) 41. 
transformation c changes and equations, A 

(10) 312. 
vertine 


in S. Africa, B (5) 1 
U. S.: 1 on, Bisa 105; 2 
B (4) 132; 1 survey, B (1) 4 
Bur. of Mines circular on, B (3) 105 
terials in 


of ceramic ma‘ Quebec, B (5) 166. 
23 A (6) 188; in Italy, A (2) 
coat, Gust, te, & 
al ky in coal-washi ffi 
ng efflu- 
ents, 168. 
of minerals in Gold Coast, A (7) 217. 
Branch La and field pro- 
22 


184; in. A 8 


ing methods and costs of, B 


(10) 301. 
stoping methods and costs, B (10) 309. 
structural geology studies, A (4) 133. 
Minoan art. See Archeology. 
metallic, meter for 


ultra-violet measurements, A (6) 178; 
see — Glass, mirror. 
“Mishima” method for * 2. 141. 
Miring 1 teh' type, 
A (11) 339-40. 
meters for, P (2) 69. 
ao for forming ceramic products, 
, laboratory size, mulling principle 
„A (10) 308. 
crystal arrangemen packing 
technique for, A (6) 192. 
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— 2 Structur al ‘continued 
; mospheric dust counts, B (3) 101. 
. Microscopes for crystal orientation deter- 
{ minations, A (3) 100. 
electronic: application of, £2 for 
1 tor grain-size measurements, A 
fluorescent, lenses for, A (5) 159. 
— centrifugal, use of, A (1) 
illuminator type, A 
Poot, for ee AQe. — clay, chemical structure of, A (8) 256. 
polarising type, A (@) for ceramic 
281; for — in — (1) 42. 
or fine laces, lor 
— for, A (3) 101. 
tilting stage, use of, A (5) 160. colors in, michrochemical identification of, 
ultra-violet, for study of functioning of I-Il_A 
living cells, A (6) 191. cor 
with universally movable tube for crystal able 
grain tests, A (9) 281. datoli 
vacuum-cell luminescence, A (8) 251. 255. 
1 analysis of opaque minerals, A dicki 
for pegmatite composition, A (6) 189. 
Microscopic: methods for index de- 
immersion, accuracy of, 
properties, A (5) 163. electron microscope for photographs of, A 
Microscopy, developments in, A (6) 391. 
Microsilicate a jarosit 
— Chemical com posi- flints 
epidote, determination of water, anomalies 346. 
in. A (5) 163. rhombic 
extraction analysis, volumetric method for, and 
A (3) 108. denum, lead, and cobalt in, A (8) 260. 
16. seleni — — 
um 
M for milling moist or 4e 
Mills, Alsing, for grinding ceramic mixes with " 
ball. winding fundamentals, A (2) 68 A (3) 105; spherulitic limestone in hei. 
1 in Chel- 
of, & 240: portable rotting 
types of, A (2) 68; (rod), larger size, — r 
2 minerals, method 
Mineral 1 I See Powders. 
Mineral wool. See also Insulating materials. 
effect of inversion {ee 
on 
Mineralogical c of foun dusts, 
— 
e in v 
study on silicosis, A (4) 136. f 
and petrography, outline of, B (8) 256. 
properties and physical chemistry of crys- 
tals, B (11) 347. 
Minerals. See also Clays; Earths; Ores; 
Rocks; Shales; and specific mineral 
names. 


* 
2 
= 
* 


coke-oven silica brick, A (5) 154. 
strength of, tests on, 


’ for glass: cast metal, P (6) 179; chemical 
cleaning of, A (4) 117: formulas and de- 
signs for. A (1) 14; production of, P (6) 


discussion, A (10) ) 296. 
gray cast iron vs. chromium steel, A (10) 
296. 


metal 
ment of, A (2) 
patterned, production of, P (4) 129. 
plaster, for pottery, studies os. tis 
pottery, research on wy or, 
steel: cement sand in, A (3) 84; steels for, 
types of, A (5) 160. 
for teapot production, P (5) 158. 
tripoli, for casting ceramic ware, P (8) 252 
Mold-shaking apparatus for foundries and 
plants, P (2) 70. 
Molecular „annual survey of, B (9) 
Molecules, 


adsorbed, study of mobility of, 
A (8) 255 
ait ) 295 
in minerals and rocks, determination of, A 
(8) 
Molybdenum cast buttons in brass oe 
cooled targets in X-ray ＋＋ 8992 213 
A Molybdenum 188 reaction of carbon mon- 
oxide on, A (2) 75. 
Monocalcic silicate hydrates, tests on, A (3) 


83. 

Montmorillonite, lattice shrinkage and struc- 
ture “Ss (8) 258; in phyllitous silicates, 
A 


q 


of quartz in relation to mi 
3 IV, A (8) 257. 
Mortars. Gypsum; Ma- 
sonry; Plaster of Paris. 
. and cements, laboratory tests on, I-II. B 
(2) (3) 92. 
comparators for tests on, A (7) 212. 
corrosion of, causes of, A (2) 54 
for grog brick, I; ect of diatomaceous 
mu- earth additions on, II, A (6) 181. 
hardening of, as chemical or electrostatic re- 
action, A (5) 143. 


pro- plasticity and strength 
| in, plasticizer for, A (9) 290 
(6) lime for, ry 8) 242. 
permeability of, to petroleum products, A 
t. B (4) 115. 
pozzuolanas in, use of, A (2) 55. 
— See actories, mortar. 
specifications for, in tile installations, * (9) 
278. 
for for ee construction, cause of failure in, 
178; A (2) 66. 
Mosaic structure in crystals, A 2 255. 
11. 53; as aid to 
type 1 ) 172. 
, vention of failure in 
— sot, A wit 305. 
ucts, glass. Glass, mosaics 4 
tesserae, -N and defects ia, A (7) 
ciple 210 
Motors, t of, and uses for, A (9) 282 


‘king = chemical treatment and ‘manufacture of, 
| A (7) 214. 
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Muffie kilns. See Kilns 
Mullite and bauxite, 


— 


— 


relation of, A (1) 4 
Victoria and guide to 
stained glass of, B (10) 293. 


— Naco.“ See Fuels. oil. 
N. Bureau of Standards. See Research 


search labor 
See Glass 


Nickel lor pickling, data on, A (5) 145. 
uses 14 A (7) b17-18 
Nitrate, hilean, for frits, A (11) 344 


termination of, A (8) 259. 
See also Definitions; Sym- 


“cali,” A (4) 135. 


of, A (20) 

orton 3 See Abrasive manufacturers. 


N 
r studies in, Nos. 27-29, 
A (11) 347-48. 


Objective systems, index for correction of 
aberration in, A (9) 281. 
See Research labo- 


Oil industry, discussion of, A (1) 48. 
Oils. See also Fuels; Lubricants. 
cutting, for abrasive work, types of, A (5) 


1 
lubricating, for — | A — 291. 


Olivine — for refractory products, P (5) 


20 45-46. 


- 155. 
Olivines, melting of, volume changes in, A (9) 
288. 


See 2 Enamels, opacifiers for; 
antimony for acid- resistant enamels, 
A (5) 144. 
ceric oxide: cost of, A (1) 8; 9s. cryolite, 
use 1 (1) 8; for sheet-iron enamel, 
A 8. 
An ayy for, A (9) gee: and 
— oxide, A (1) 8, A (3) 84 
for ename! slips, tin, — and zirco- 
nium oxides, A (0) 26 
fluoride: compounds of, tae eryolite effect 
of, A (3) 85; for crystalline 
(not opecification), 
glass, tests on, ; X-ra - 
20 of, A ts) 86. 


on. . 
power of oxides for, A 2 269. 
ion and use of, A (9) 270. 


4 (3 
28 2 on, A (5) 145, A (11) 


enamels, A (9) 269; formulas 


or white ground-coat enamels for iron, P 
1. 
— oxide, 
_ tory of, A (8) 85. 
um silicate for, with oxide admix 
tures, A (9) 270. 


* for sur- 
A (9) 265; 
and contest of A (1) 


Optical glass. optical; Glass 


4 “Ss, 

and helmets for winding and . 
Sng, A (11) 340-41. 
A 340-41 


ve 
soils analysis, A (1) 33, ee 
or stress measurements (Hale-Shaw), A 


of magnesium-iron mica, 


pyrometers. See Pyrometers. 
studies on glass, colored, B (5) 149, 


electron,” studies on, A W 190. 


Optics, 
ndex of aberrations, A (9) 281. 


interferential device for refringent angle 
prism, A (9) 281. 
mirror with spherical gages, A 


A (9) 281. 
Ores. See also Minerals; hooks 
ena te concentrating by froth flotation 


classifiers for, P (1) 50 

crude, chromite content and chemical an 
alysi = (9) 276 

cru , explodi water fil for, A 
(3) 98 * * 


Ga. kyanite, tration and flotation 
tests on, A (4) 131. 
lithium, recovery of values from, P (2) 77 
17 sampling of, optical method for, 
oie classification, A (5) 158. 
as volatile colloids in, 


P (5) 166. “ 
of: tunnel kiln for, 
P (8) 255; “oo t furnace for, A (9) 


—— mil 8) 250. 
tra, Mockite in, A A (2) 72. 


— — concentration of, after 
heating, A ‘Oi 164. 
winning and treating of, A (7) 218. 
Orifice meters, constant How, of 1 capacity 
for laboratory use, A (11) 339 
and thermal 


— opens. 
co in, spraying cement hot 
brickwork, A (11) 335; Gibbous See 
of, A (8) 93; 
in, chemical changes in, A (1) 21. 


** construction details of, F 


high rare at high temperatures, con- 
trol of, A (5) 160. 
or kilns, desi oe, B (10) 311. 


Glass Co. See Glass plants; 
ch laboratories 


Oxalates for alumina determination in sili- 


cates, A 2 191; of calcium, strontium, 
barium, and magnesium, A (3) 108. 
machine 


“Oxford” impact See Impact ap 
Paratus. 
cast iron and steel, protection of, 
con in firing is, 
‘A (3) BS. ground enamels 
Oxides, active of 
ties of mixtures of 
d No 


studies on zinc · ferrite formation from 
mu- 
tual reactions bet materials, 
No. 92, A (4) 133. 


barium, vs. zinc, for enamels, 

glass, volatilizations of A (9), 3-74. 

lead and zinc, N. for refractory 
4 00 4 * 


um. 
(2) 75. 
red or yellow lead, reactions with silicon 
dioxide. A (8) 259 


1936 415 
mu fle. Opacity of enamels: compared with luster, 
glass test models for thermal flow observa- A (1) 10; effect of clays on white enamels 
tions, A (11) 332. a for sheet steel, A (3) 84. 
Moisture. See also Drying; Evaporation. of glass. See Glass, Opacity of. 
absorbed films of, on glazed porcelain, sur- Opaque minerals. See Minerals 
face resistivity of, A (1) 28. Open-hearth furnaces. See Furnaces, open- 
coal, determination of, A (4) 129. hearth; 1E for furnaces 
as 5 air, methods for removal of, Opoka. See hs, diatomite. 
— atin, for dete 
hygroscopic. met or 
— (11) 346-47. 
1 , expulsion con during 
firing of heavy products, A (6) 184. 
vs. thermal conductivity relation of, in dry- 
ing process, A (8) 251. 
Moisture tests and expansion tests on tile, ; 
a us for measurements on, A (2) 68. 
Molding of | brick, slabs, and blocks, ramming a 
machines for, P (2) 70. National Enameling & Stamping Co. See 
of clay, tus for, P (1) 34. — 1 
Molding sands. See Sends. National „Lenden (Physical Labora- Optical properties 
Molds. See also Cores. tory). See Research laboratories. A (2) 75. 
i National Pa Brick Association. See Re- Optical 
for Optical 
A (3) 86. ical composition and 
use of, A (5) 165; use of, A (6) 104. 
Nephelines, relationship between nepheline 
phencerysts aud the magma from which 
they separate, A (9) 285. 
rr for tests on mineral substances, 
A (7) 213. 
“Nernst” body. See Refractories for furnaces. 
Nevel glass. See Class. 
nation of porcelain Nickel and cobalt, quantitative separation of, 
gthening of, P (8) 
of, A (8) 229. 
— 
Oven tile. See Tile. 
ac- Ovens,coke. See also Refractories for fur 
Morphology, crystal, of 2 vicinal phe 
nomena of quartz, I; of a-quartz, II 
norphologica!l constants of 8-quartz, III 
electric muffie, A (5) 162. 
, Studies on, . 
ce giants, arsenates for, P (8) 229. 
methods 2 
for opal g i 
Stoglur, 
ur, 
—— on, A (11) 327. i | 
1 | 


tm, retesting of, A (i) 44 Me 
Oxyquinoline method for alumina determina- 
tion, A (1) 44. 


Backing footie, 


‘gages for 
281. 
Particle 


Grain sise, and cross- 
Particles, packing of, empirical equations for 
intermediate diameter 194. 
Pass, James, biography of, A (8) 262 


— 2 engineers, A 2 136-20. 


A of, B (8) 102, B (4) 130, Bi) 344. 
mary B 
Bur. of | B (8) 256. 
in Ge tay court 
it on, 
4 adobe road surf 


aces, cal- 
A (4) is. 


or, 
18. 

clays for, load wee re tests at high 
temperatures, A (10) 300. 

» wire-cut lug, A 


1) 20; physical properties of, 
-press for, B (10) 3 301. 
on coefficient 


‘ect of of friction, A 
(2) 62, ‘A (10) 800. 

ele end lugs for, 
* 1 


and stamping machine for, P 
— 3 161. 
methods 


for improvements in, A (6) 180. 
pressed, with sand and lime, A (11) 335. 
reclaiming of; where base or bedding mate- 
for resurfacing old pavements, A (4) 124. 
A (1) 


special uses of 

ifications for, A (1) 20. 


— — A (6) 180 
fillers for, removal of surplus filler, A (1) 20. 


in France, A (2) 62 
coefficien t of, effect of filler on, A 
(2) 62, A (10) 300 
waste, for surfacing roads, A (7) 204. 
45 22. and other impregnated types, A 


metalic backing for loads or stresses on, P 
518. sulfur as jointing material, A 
research on filler materials for roads, A (1) 
19-20. 
characteristics of, 
apparatus for tests on, A Os 
sand-mastic cushion, 2 on of, A (3) 
trade — for impregnated products, A 


viscous properties of, V, A (7) 222. 
f, 
methods for, A 
in Va., mineral species of, A (4) 132. 
Perborates, 


alkali, Production of, P (1) 46. 
2 and forsterite fi or refractories, A 


of, 


(6) 


(3) 


Periodic table for chemical elements, A (8) 


Photociectric reflection meter. 
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standardization of 
A (2) 76. 
also Porosity. 


with sodium oxalate 


Permeability. 


of 

a 
unconsolidated, A (1) 39. 


) as cause 
157. 


348; st 


on, III, A wi) 1 
Petrographic See Microscopes. 
studies of chromite refractories, 
A (1) 23. 
of coals, B (3) 103. . 
of ——— A (2) 63 


of zone formation in silica brick, A (5) 153. 
„ book for — and specialists, 

for analysis, B 7 ) 188. 

of rocks, B (4) 132-33. 

for refractive index de- 


microscope for, A 


— 
* etermination of minerals in 
slags, 4 (5) 168. 
ae lavas, A (7) 218. 


Piss See Enamel plants. 
Phase equilibrium of 
carbide, A (4) 135. 
of aluminum silicates, 
(4) 125. 
les of, B (1) 45-46 
studies, A (2) 63, A (4) 125. 
of system FeO-MnO-SiO:, A (5) 169. 
of A (5) 


studies of refrac- 
tory products, A (5) 151. 
on MgO, CaO, and 
Phases, law of, and equilibrium 
study of industrial silicates, A 7) 43. 
See wy 
„ use of, A (2) 60 
kaline trisodium, P (ii) 349. 


and ionic 


A (8) 259. 
relation- 


A (8) 2 
ik. method for deter- 
mination of, A 


for color measurements of rare earths, A 


1 
Photoelectric cell for colorimetric analysis, A 


(10) 307. 
effect on wow 4 of potentiometer opera- 
tion, A (6) 1 
ectric — See Color ap para- 
See Color 
apparatus. 
reflectometer. See Reflection 


apparat 
— ¢ relay for bottle-forming process, 


A (10) 29 
. history and development 
of, A (1) 13. 
: aphy for dust-in-air research, A (6) 


for geologists, A (5) 164. 

miniature camera photographic technique 
in, B (3) 110. 

for recording ref texture, A (10) 302. 

with ultra-violet and infra-red light for in- 
dustrial research, A (7) 213. 

ray powder camera, A (5) 161. 

See Glass, photo- 


Photometric studies of colored 


luminescent. 


visual 
Microphotomet 


(3) 101; see also 


Photom analyses for silicon determina- 
tion, A (4) 1 


measurements, apparatus for, A 


(8) 250 


effect 
of heat treatment on, A (9) 271. 
hotometry of disc lamps, 
a ~ method for, A 2 120. 
d geometrical optics, B (2) 60 
— and 83 for brightness meas- 
urements, A (9) 281. 
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° for f erial 5 
s test 


of 


— of, A 


apparatus for critical 
illumination for specimens, A (2) 


„ See Microscopes, photo-. 
Landol 


69. 
— tables, t-Bérnstein, 


B (10) 317. 
acta, new scientific publica- 
tion, B (4) 136. 
advances in, in 1934, A (6) 190. 
and reference data on, B (9) 289. 
2d, 3d, and 4th Nos 4 
parts, Nos. 27— 1) 
347-48. 
international conference on, 1934, B (1) 45. 
in „relation of physics i in, 
A (6) 194. 
in ~~ iron, cause 


and slags i 
prevention of, A (7) 200 
ing, compositions ‘for, A (11) 


processes for, A (5) 145. 
System, 


and d 
electrie 
Far A (5) 144. 
filter press for, — A rw 1) 328. 
- review of technique in, A (11) 
inhibitors: foaming and nonfoaming types, 
use of, A (5) 144; wire pickling, effect of 
hy en on, A (5) 145. 
of iron sheets, hydrogen diffusion in, A (5) 


of iron and steel, — te, & 56. 
sa? wes breakage of, cause of, A (11) 


1 for, process and equipment for, 
of — bright-pickling solutions for, A (1) 


nickel baths for, concentration of, A (5) 145. 
of raw ironware, necessity of, discussion on, 


A (11) 326. 
in Ariz., A (3) 104-105; 


in Calif., 
A (3) 105. 
ezoelectric determination. See Hardness 
of B-quarts. 
Pigments. See also Colors. 
— oxide, preparation of, P 


ceramic, for enamel, control of, A (8) 229. 

determination methods for, A (7) 217. 

enamel, review of tests on, A (1) 9. 

in glass, adsorption of, A (4) 117. 

N 2 — as refractory underglaze type, 
(1) 


selenium, for glass, WX of, P A 241. 
yellow, for enamels, A (3) 86 
See also Sewer pipe. 
clayware, handling equipment for, 
and conduits, glass, use of, A (5) 146-47. 
earthenware, manufacture of, A (3) 96. 
refractory capillary porcelain, production 
of, B (10) 307. 
sewer and gas, packing materials for, A 
see also Sewer pipe. 
stoneware vs. concrete for house connec- 
tions, A (9) 275; see also Stoneware, 


Pipet method ‘for — analysis, time 


chart for, A (1) 
Pittsburgh Plate 322 Co. See Glass plants. 


e, Federov universal stage for, A (4) 
134. 


Plagioclase feldspar. See Feldspars. 
Planimeters and integrimeters, use of, A (7) 


P (5) 


213. 

Plant layo Ir: control and process 
charts, A (10) 318. 

Plaster of See also Gypsum 


properties of, A (8) 229. 
Plasters, electric-heated furmaces vs. coal- 
and oil-fired for production of, A (11) 323. 
lightweight, production of, P (6) 144. 
for molds, need for studies — A (4) 115. 
pottery, studies on, A (3) 83 
Plastic bodies, rupture of, effect of viscosity 
variation on, A (7) 220 vacuum and 
high- vacuum“ methods for, A (10) 308. 
Plastic clayware. See also Clayware, low 
method and apparatus for, P (1) 34. 
Plastic flow. See also Flow. 
in ref bodies, temperature control, 
and coefficient of elasticity and thermal 
expansion, A (6) 181. 
(rheology) standard, definition « and methods 
of measurement of, A A (6) 1 
Plastic materials, consistency ig influence of 
proximity of solid — A 43; and 
lass, production of, P (11) 334 
See also Viscosity. 


of clays and clay mixtures: mechanical 


416 — 
for elractorics, pure, melting points of, A 
separation of stannic oxide from, by - 101 v. 
* dissociation of y-FezOs, VII, A (7) 
Oxidising agents, Chilean nitrate for frits, 
A (11) . “Per 
“Oxin” o-oxyquinoline, for test methods, B 
(7) 222. Pers — 
. See Cements. 
ting 
termination. A (1) 42. 
and mi IB (8) 256. 
bitumine 
1) 19. 
d 
exc 
miny 
mono-, 
tion 
and silicates: 
ship between, A (1) 37; itsomorphy be- 
Pi 
Photoceramics, method for, B (6) 172. 
Photoelectric apparatus, color, and Lange ap- 
paratus for reflection and illumination 
measurements, A (2) 69. 
vitrihed: bed foundations, (5) 
for curbs, A 
i strips, ; stan 
for. B (3) 92. 
as waterproofing for concrete dams and 
bats, A (3) 92. 
Pho 
P 
— 
Ph — 
Photometric 
P 


1936 Ceramic Abstracts—Subject Index 


Plasticity (continued Polishing abrasive 
measurements of, A (1) 2 regulation data j 
of, A (1) 40; of, I hydrogen- — 


tween grinding and (ADD 227. 


A (5) (or optical lass, types of, A'(2) 

of Knolins and cla clays, increase of, A (2)7 from 

es. structure of and clay, A ay A (5) 165. ; 

tests and studies on, in 1984, A (6) 190. stitution of, A owe md 
-flow constants of, 7. o — 222 


i 

inder method for, II; of resin soaps, III, Porcelain See also Ari and Artware; 
viscous of molten (ine); Majolice: 


plastic- 
and IV; of t, V, A (7) 222. 8 
r — material for clay ans — gilding” of, A (1) 3. 


as jointing 
clay, A (9) Brussels, 18th Century factories, history of, 


A (9) 279. 
Puastcs, survey of production and use, 
A (10) 318. 
for laminated 


for, A (10 


safety glass, types of, A (6) crystalline decoration of, P (8) 231. 
Service 


177, P (8) 240. Danish, ’ 
pyroplastics, A (9) 290. a A SSS = 
Plastometers, design of, I; semispherical 12 black spots on, in glost 
for determination of shear 2 4 11-12. 


curves and calculation of shear constants, or Society of Cincinnati, A (7) 

II; velocity of distribution curves, de- 

termination of, III; clay slips, shear ede in: blisters and gray-black specks 

curves of, determination of, A (7) 220-21. on, cause of, A (7) 211-12; crooked ware, 
Platinum, microscopic identification of ele- ect of structure of green body on, A 

ments of, A (3) 108 (3) 97-98; C I in, effect of use of 


417 
Porcelain inued) 
vs. 38388 on, A (1) 28 
for A (7) 223. 


softening of, under „ A (1) 28. 
229; in ral 


ductivity thermal resistance, 
(3) 97; P (1) 29, 


oxide or beryllium I P (5) 158: 
see also — ‘spark plug; Porce- 
lain, electrical. 
and stoneware, production of, P 2 29. 
vitreous, — in, — of, A (3) 98. 
* „ fixing metal bodies in, P (1) 


lead: in duodenal juices, re on, A (10) 
318; from lead frits, A (10) 306. 

by man 72 58— and other Mu compounds, A 
a 

were restrictions in use of, A 


Polarimetric measurements in ultra-violet, 


metallic mirrors for, A (6) 178. 


Polariscopes for bis light-transmitting ca- 


pacity, A (10) 308. 
inspection, cabinet- -type, A 0 250. 
strain-testing type, A (3) 10 
microscopes. See 8 


larizing 
Polished surfaces, profile microscope for tests 


on, A (2) 69 


Polishing. See also Grinding; Grinding ap- 


paratus; Polishing apparatus. 

abrasive polishes for, properties of, II, A 
(J) 1. 

abrasive properties of powders for, B (6) 
171 


acid solutions for, A (11) 329. 

alumina pastes for, types of, A (1) 1. 

and buffing of metal plates, A (4) 111. 

of cast iron, abrasive grits for, A (1) 1. 
ane Soa of glass, mediums for, P (7) 


defects in polishes, types of, A (1) 1. 

of metallic oxides, comparative tests on, A 
(11) 321. 

of race nature of polished layers of, A (1) 


polishes: metal, abrasives in, types sh A (1) 

= substances for, types of, A (1) 1 
roduction basis, A (9) 265. 

22 finish, Profilograph for measure- 
ment of, A (5) 139—40. 

of technical marble, A (3) 80 

of tin plate, — 2 in, A (8) 225. 

zircomium dioxide for, A (1) 1. 


Polishing apparatus. See also Abrasive ap- 


paratus; Bu fing apparatus: Glass ap- 
peratus for polishing; Grinding ap para- 
ius. 

and buffing apparatus, types ot. A (8) 225. 

cements, with liquid bond for TI use of, 
A (11) 321. 

for cleaning and polishing metal sheets, P 
(11) 329. 

for curved surface, P (10) 292. 

for glass, P (7) 205. 

roll, P (7) 197. 

for rolls of mills, P (2) 52, P (5) 140. 

safety device for, A (5) 140 

types of, P (1) 2. 

wheels, P (1) 2, P (7) 198; abrasive sleeves, 
A (8) 225; adhesives and abrasives for, 
A (5) 140; fiber, use of, A (4) 111. 


Platinum thermocouples. See Thermocouples. om molds, A (5) 157; discoloration 
Pl fixtures. See also Sanitary ware. effect of iron titanium spinel in, A (5) 
ventilated, P (8) 249. 157. 
Ply-glass. See Glass, ply-glass. d for lighting fixture, P (1) 6. 
Poise (F), as unit of dynamic viscosity, A (8) 1 4: Robertson, painter of Derb 
260. 0 A (4) 113; Chelsea, clocks of, 
Poisoning. See also Diseases, industrial, and m. 5. 
cross-references. . work of Francis Gardner, 
ew ys in enamels, regulation of use of, (1) 3. 
D ; vs. tin oxide in, effect of, A faience, 2 * true types, com- 
( 


parison of 

French, relation of 8 with firing tem- 
perature of, A (10) 306 

German raw materials for, A (3) 97. 

in Glaisher Collection in Fitzwilliam Mu- 
seum, B (1) 5. 

glazes for: direct gas firing of, A * * 
fusibility and expansion of, at 

1300°C, A (1) 27. 

grading — polishing of, B 2 28-29. 
aban, of Hungary, A (11) 338 

Italian, history of, A (6) 183. 

— pink, for coloring of, A (9) 266- 

misuse of term, A (7) 212. 

mixes for ware of high degree of whiteness 
and purity, A (9) 279. 

quality control of, rapid methods for, B (6) 


semiporcelain, effect of drying treatment 

biscuit storage on physi- 
cal properties of, A (5) 1 

vs. transparent white gare, oy and 


eral), for bu::hing insulators, de- 
modern porcelsin types, A (3) 97. 
production of, & (7 213. 

com bodies for, compesition for, P (5) 


1 
condenser, P (4) 126. 2 
defects in, weathering depoũts in transmis- 
sion-line insulators, effect of, A (3) 98. 
dental. See Dental materia s. 
design for spark plugs, (10) 307. 
electrical, Alsimag, A (11) 338. 
bushings, — wy dielact: ric phase angle 
for tests on, A (8) 248. 
and chemical, special ceramic mixes for, 
A (1) 28. 
dry- vs. wet process, difference in, A (8) 
248. 


effect of glaze composition on mechanical 
strength of, A (4) 126 
glazing of, effect of thermal characteris- 
tics on, A (7) 211. 
heat treatment of, A (1) 27-28 
for high-tension insulators, A (7) 212. 
lightning arrester, P (11) 339 
low 1 40 in, modern equipment for, 
(8) 248 
pothend device, P (11) 339. 
(11) 339; andalusite oe, 
continuous process for, A 


888 production of, P (1) 29 
Porcelain appara 


— * See Societies, 
(a 
Porcelain Enamel & Mig. Co. See Enamead 


plants. 
Porcelain industry, silicosis vention in, A 
(8) 262; X-ray tests on, A (a) 136. 3 


Coors Porcelain Co., process at, B (7) 212. 
com powders 2 
See Permeability. 
é gues disks, studies on, A (2) 51. 
and permeability, 8 packing of 
spheres in, I-II, A (7) 221. 
of refractory brick, penetrating radiation 
for measurements on, A (3) 96. 
of — —_ effect of water content on, 


Porous bodies. See also Abrasives, porous 


ware. 
abrasive, manufacture of, P (9) 266. 

filter, from glass particles, P (10) 300. 
pumice-like, from blown liquid slag, P (9) 


refractory composition for, P (8) 245-46. 
silicon carbide, production of, P (8) 227. 
See Glass, porous. 
— — ba, Se behavior of, A (4) 133. 
Porous refractories. Refractories, light- 
weight; porous 
- setting of liquid slags and melts, P (2) 
Porox linings for rotary driers as corrosion 
preventive, A (10) 204. 
Potash and alumina, extraction from leucite, 
A (4) 132. 
for yy ceramic industry, applications of, 
A ( 
from polyhalite by reduction process, A (7) 


Potassium, compounds of, in vitreous prod- 
ucts, effect of, A (9) 200 
determination of small amounts by silver 
cobaltinitrite, A (8) 257. 
in Ewing soil, A (4) 130. 
1 for, qualitative, I, A (8) 258 


oxides of, properties and reactions of, A (2) 


and ‘sodium, test for, in presence of am- 
monium and magnesium, A (4) 134. 


0 27; refractory oxide and calcined Potassium 


zeolite as insulating material for, P (7) 
212; see also Porcelain, sperk plugs. 
specialties in, and firing of, A (2) 67. 


tes, cry 
— o diagram for, A (8) 250. 
recovery of, from minerals, 
P 169-70. 


grains, physical 
A (11) 321. 
) 321. ypes of, for tube on furnace, } 
102. f 
firing of: in electric furmace, A (1) 35; at 
low temperatures, B (10) 306-307. 
G-E insulators, A (3) 97. 
glazed: discolorations on, cause of, A (10) 
306; surface resistivity of absorbed mois- 
ture films on, A (1) 28. 
hard, effect of structural changes 
in, III, A (7) 211; effect on vitrification 
processes, IV, A (8) 252. ; 
for n insulators, mechanical { 
failure in, A (11) 338-39. 
insulators, P (2) 67; shielded, cemented, P i 
(2) 67; in 7 distribution trans- 
formers, A (2) 67; see also Insulators. i 
kilns 42 for, B (2) 71. 
mixes ure to prevent 
cracks in, A ah fo" 
222 balls, production of, B (10) 307. 
— —— tubes, use of, A (6) 185. 
he g by casting, A (I) 28. 
silicon carbide batts for, production of, A 
(11) 336. 
tion of ceramic mixes, A (3) 100, A (6) 
185; ty of, P (2) 69. 
porce lain factories in, history ‘of, A (1) 3. 
Porcelain plants, Central Porcelain Co., spe- 
cialties of, and firing procedure, A (2) 67. 
— — — — — 
5 in U.SS.R., production of, B (6) 184; 
Russian factories for, A (1) 3. 
282. 
8 
— 
d 
l, 
al 
8 
of 
d 
al 
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sulfate, recovery of, from syngen- 


Potassium 
A ¢ 129, A (10) 307 


developments in, A (3) 102. 
in tunnel ovens, economy of, A 


flowerpots, P 2) 67; see also Flower pots. 
f metals „P (8) 249. 
in i Collection in Fitzwilliam Mu- 


1) 5. 
i A (7) 210. 


history and of, A (7 
Indian, in Va., 4 0 4. 
industrial, lead-glaze earthen 


5. 


. Er for, P (9) 283 
— 


d process, A (i) 4 
ovens for, P (2) 71. 
— (4) 114; cup, 


lor ash tray, P 
PU) 


Peru, E h „A ©) 172. 


105 paper for 


24 
— Peasant t (3) bw 
Roman, in England, 84 A (1) 4 
for. Saggers. 


ata vs. antique ceramics, A ¥ ape 
Swiss, craftsmen for, A (5) 142 
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and tile, cone 2 raw lendless glazes for, A 


titanium dioxide for 


thermal analysis, A (4) tunnel kilns for, P 
129. ec 1 at Vancouver of Art, A 88.4 ue 
32 of viscosity i on porosity Pottery 
A (1) 22. Trent, I-II, A (1) 3. 
Selective, effect A (11) i 
332. A 317 
types of, VII-IX, mechanical for dust 
A (4) 124-25. control, A (1) 47 
furnaces, construction of, A (5) 147. Powder factor for, A (4) 
irregular of, 4 fo) 803. 133. 
revolving, P Powders, — 
single-pot fired individually, P (5) tests on, A (1) 10 
average 
crystalline, X-ray reflections 

Bennett, min, development of, A (2) 67. from, quantitative of, A 

of Gulf ey A (4) 134. 

Harker „ en : dielectric constant of, A (6) 184; 

tion at, A (10) 306; kilns at, for general- of, studies on, A 

in Japan, export values of, K 0) 100-10 lehing ve properties of, B (6) 171. 

in Japan 

Taylor, & Co., con- or — — in, A al) 3 

veyer at, A (10) for, P (4) 10. 
„C. C., Pottery Co., kilns at, for white and ts, di 
„A (1) 34 methods for, A 217. 
Potters, and for, Power in clay A (10) 308. 
economy of, A (5) 142. future = load, pnt BA for, 
2 Crolins and Remmy, A I-II. A (4) 1 
(10) 292. um on, and bibliography, 

Leeke, E., in Australia, A (1) 28. A (2) 77. 

2 XN 2 with steam, in clay plants, problems in, A (10) 
automatic production of, A (2) 
Pottery. See also Art and artware; Ce- Power 2 fue flue for re- 

ramic ware (fine); Decoration; Design; smoke oy 2222 constituents 
Earthenware; Flower pots; Porcelain from, A (10) 311. 
— awe tio of units at Jersey City plant, A 

ancient, in Spanish Honduras, 1 . . 5 

barium for, P (8) 249. itutional, firing studies in, A (3) 109. 

British; art in, A (4) 112; d and draulic value of, sur- 

of, A (1) 3; history and types of, A (3) 83. 
of, at I Art exhibition, in and concretes, use of, 
A (4) 113; see also F , English. A (2) 55; see also C L 

brown, salt-glaze for, P (8) for quanti 

Chimu, of Peru, A (2) 53. of and cobalt, A (8) 259. 

Sa ~w 4 101 data on, A (7) 218. Pr 00 12 alumina manganese ore, 

— N A () 27 rr cyanide, for cadmium selenide, 

of, gra and “mishima,” A A (8) 257. 
(5) 141. ammonium phosphate for titanium, A (8) 

design in, review of, A (1) 3. 259. ; . 

„ pay types, Tioughnioga, A (10) — strontium, and calcium, A (8) 

English: A (8) 228: 

a Staffordshire tests on, A (10) 204 
figure in E A A (4) 113-14; acid and 8-hydroxyquinoline, for 
types of, A (1) 3; printed thorium determination, A (8) 257-58. 
patterns for, A (9) 266 silver ww ye for potassium deter- 
on, history of, A mination, A (8) 257. 


n fluosilicate for silicon determination, 
Pressing appara Ail 
34; 
plastic mixes, A (1) 33. 
foundation, on clays, determination 


Pressure, 
of, A (5) 170. 
la in furnace crowns on 


calculations 
heating, A (11) 342. 
3 furnaces, control of, A (1) 


vacuum balance for measurement of, A (8) 
8 compensator for flowmeters, A (10) 
Pressure test, low-pressure test gage, A (10) 
Priest-Lange reflectometer. See Reflection 


See Fuels, producer gas. 
surface finish of materials, 
139-40. 


or de- 
A (7) 


— air conditioni 
ems, I-III, A (8) 251; IV, A ww 
Psychrometric slide rule for air-conditioning 
8 Kurtz type, A (9) 281. 
cations ing Acta Physicochimica, 
U.S.S.R., B (4) 136. 


Pyrex-brand glass. See Glass, 
thermal 


Vol. 15 


Publications (c 


7 — (8 262. 
(3) 
n — B (3) 110. 


of clays, A (11) 341. 


verizers, classifi- 
cation in, A (5) * . 
— materials. See Granular mate- 


— A (9) 265. 


See Mi 


oil-diffusion, A {7) 214. 
AG) 213. 
es on 


quartz, — ay, A 

s of coal, tion and 
tion of coal in high vacuum, A (5) 


163. 
See also Temperature; 
perature apparatus, and cross-references. 
calibrating radiation, use of of radia- 
tion by band lamps, A (1) 
color, combined with comparison lamp, A 


oY 33. 
* 5 — optical, — type, A 
— — stations, A (4) 128. 

lation type, II, A (11) 340. 

* = very high tempera- 

tures, A (10) 309 

types of, P (4) 129. 
cones, freezing of, A (8) 248. 

tests in England, U. S., and Germany, A 


P (6) 185. 

on automatic con- 
trol furnaces, effect of, A (3) 102; porce- 
lain, use of, A (6) 185. 

te method for zinc determina- 
tion, A (8) 259. 

„ deposits in Calif., A (1) 39; 

2 deposit, A (11) 346; in N. C. 


1 . 
expansion of, A (11) 338. 
synthesis of, A (3) 108. 
183. 


Tem- 


— and sobralite, identity of, 4 


titative analysis, inor; 11 textbook of, 
B (10) 317; textbook of, 28 317. 
m „ principles of, B (9) 289. 


2 — and elastic properties of, 

A( 

cristobalite, and tridymite, heat capacity 
of, at low temperatures, A (10) 314. 

crystal morphology of : —— hi 


quartz in relation to 
A (8) 257. 
— 183.5°C, A 


; morp of 

mineral genesis, IV, 

1g) 258° new form of, at 

crystals, in Africa, A (11) 346 

cut, electrical conductivity of, A (5) 157. 

density of, pycnometer studies on, A (4) 
1 


detrital, and feldspar, frequency deter- 
mination of, A (5) 164. 
as devitrification product of vitreous silica, 


reflectivity and 


resolvi A 222 
on, 11. A (3) 100. 
band, A (11) 


(8) 
Ev variety of, silica ware, P (8) 241. 
-wall tubing tee mercury lamp, A (3) 
inversion of, to tridymite: natural tridy- 


mite, distinction 
mite — — II. 


(4) 134. 
in origin of gold ores, A (7) 217. 
physical chemistry of, A (4) 125 


ö 
B 
Pugging | 
Pumps, trifugal — f. 
cen — , for high 
A (4) 127. 
Pyre 
4)1 
disti 
Ly 
(7) 208. 
See also Glass, quarts. 
of Baveno, A (5) 165. 
fring of, 
II; morphological constants of 8-quartz, 
of, B (1) 
7 
Prism combinations, dispersive properties of, f 
A (9) 280. 348; and r silica, — — 
Producer tion spectra of, experimental met an 
Profilograph for results, I—-II, A (8) 258. 
“Protectogio” a; tus for safeguarding 
or ollbred furnace, A (8) 250 
Pseudomorphs, silica-fluorite, occurrence in 
Calif., A (5) 165. 
chrometer, electric th 
problems in manufacture of, A (6) 183. inversion of 
quartz, III; influence of amount of 
mineralizers on inversion of quartz, IV, 
| 


A (3) 
. of, A (6) 192. 


for silica brick, A (1) 24. 
mica determination in, A A (6) 192. 


Radiant „ measurement of, for safety- 


— — tion, A (4) 119. 
measuremen 


of glass, measurement of, A (11) 


t of, in in- 


heat transmission by, A (9) 284 
infra-red, in fused quartz, A (11) 348. 
loss of, in boilers, measurement of, A (11) 


from nonluminous flames, tests on, A (3) 
103. 


1 1 or molding brick, slabs, 
and P 1 
earths. See hs. : 


blackening of — 9 A (5) 147. 
Rays, Réntgen. X-rays 
ultra- violet by i 
A (8) 232; glass to, P (5) 149; 
photochemical by, 
regeneration by , A (4) 119. 


m. 
and ph hemical, in 2 

during firing, 4 (7) 228. principles of, B 

of clay, effect of aluminum in, A (11) 346. 

sar © furmace slag and water, A ( 


hydrothermal, effect on cla ve A substances, 
1. A (I) IV. A (1 15. 


industry and 
, in firing white ware, A (8) 


of salts with methylene — A(1l) 

of silicon dioxide and red or yellow lead 
oxide, A (8) 259. 

solid, at 1 to 1200°C between MgO or 
— Ly, Fe, Cr, Mn, and their 
oxides, A (2) 65 

solid-phase, kimctics of, of carbonates with 
mullite, silica, and alumina, A (1) 23. 

in solid state: at high temperatures, 
reaction between calcium- and _ silicon- 
dioxides, XI; course of reaction during 
formation of Mg-, Sr-, and Ba-silicates, 
XIII, A (8) 25 hase and constitu- 
tion change in, A (1) . 


8 of solid carbon, method for, A (7) 
BaCh and BaCOs, to prevent 


Pn eg of tile, A (5) 156. 
or potassium, qualitative, I, A (8) 258-59. 
high-speed micro- 


ecorder 
— — See Dilatometers. 
chromite. See Refractories, 


Recuperators, Teisen, A (11) 343; Teisen 


hexagonal, and other types, A (5) 163. 


Ceramic Abstracts—Subject Index 


r See also Abrasives 
and abrasive materials in this 
section. 
abrasives, batch composition for, P (9) 
265; fused chromium oxide and alumina 
for, P (8) 246. 
for acid linings, silica brick for, A (5) 153. 
brick and sulfite digester lin- 


pres- 
oy of water-vapor and air, IV, A (10) 


high content for steel casting 
nozzles, A (6) 181-82. 


my A 151. 
„ * and properties of, A (6) 


pure, P (4) 125. 
vs. 2 — comparison of, A (4) 


— of, to system A0. 
B (9) 27 
uminium, + for production of, A (10) 


— 
aluminium chloride preparation from kaolin, 
A (8) 243. 


r fused and cast, composition 
(9) of, A (2) 63; 
est methods fi 


at high temperatures, 
a) 23, 
aluminum silicates, hydrated, mineral for- 


mation in em 20 (2) 73. 
os hase diagram of, A (4) 


alunite, use of, by fusion with alkali sul- 
fides, A (7) 208-209. 
5 roy of, and bonding of 
green ware, 
manufacture of, A (10) 302, A 


(11) 336. 
in Canada, A (11) 335; basic, pro- 
duction of P (4) 126. 
for 1. —. fired Austrian 


block composition for, P (5) 


Se types, P (3) 96. 
brick and bui block, P (1) 21; con- 
struction of, P (6) 182-83; production 
of, P (1) 25, P (8) 246; slabs, etc., P (3) 96. 
pressed, behavior of, A 
(10) 302 


carbon brick: composition of, P (2) 64, 
A (8) 44; Us. grog, magnesite, and silica, 
comparative sof, A (8) 244 

monoxide, destruction of grog brick, 
A (1) 21-22. 
Carborundum Co. products, P (9) 278 
cast, for coatings for furnaces, P (8) 245. See 
also Refractories, Corhart. 
composition for, P (8) 246. 
electro-, Gene A (1) 22 
* 11 (1) 25; for furnace linings, 
P (8) 2 
fused, P (1) 25-26. 
for giass tanks, composition for, P (1) 
25 


Refractories (conti 
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um oxides 


Soo, 


for, A 
of, A (1) 22 
and „ thermal conductiv- 
ity of, A (1 


x 18 bonding strength 
lor coke ovens while in operation, P (8) 


ture, composition of, P (8) 


IV, A 


for patching. P (6) 1 ae 

silicon le as base for, A Ate) 88 
types and use of, A (6) 180. 

one body, methods of producing, P (6) 


Duoflex type, for 
magnesite in, A (8) Sis" 
for chambers, A (11) 335 


heat in, A (8) 243. 
thermal conductivity studies on, A (7) 


chemical activity of, 22 A (10) 301. 


hemical resistance eff of 
ry A cements and plastic material, 


A (8) 244 
chrome magnesite . micropetro- 
5 of, P (11) 337 
80 


chrome, un tex process for, A (3) 93 
96, A (5) 151. 


chromite: compositions for, A (6) 181; 
A (1) 
: uction of, P (6) 182-83; re- 
P (3) 96. 

chromite brick: P (1) 25; 

synthetic mixtures for, A 

te spinel with forsterite, P (3) 96. 

. flux blocks, properties and tests on, A 


a -quartz material, for rammed mixes, A 


for, A G 277 
mal 
of, A (11) 335; tor coke 
y (semisilica) brick 
A (9) see also Refractories for fur- 
maces. 


composite, production of, P (10) 305 
composition for, F * 66; properties 
— — A (10) 303. 
— man — LA'S 25. 
ci ment alumina 
(7) 208 — 
B (1) 24; iln-car tops, A (10) 303 
Corhart brick for 
(5) 153; cast lite, A (1) 22. 


furmaces, A (5) 152; by 
Geey ae. A (8) 244; studies on, A (11) 


corrosive action tests of electric furnace 
phosphate slags, A (11) 336. 
ted, for suspended walls and arches, 
P (4) 124. 
corundum: natural and synthetic, differ- 
ences in, A (10) 301; sinter, effect of 
mineralizers on formation of, A (10) 302. 
for crucible furnaces, P (2) 65; data on 
crucible melting, A (2) 63. 
crucibles. See also Crucibles. 
— — vs. silica, comparison of, 
A (4) 
batch composition for, A (9) 276. 
glass pots, and control of tem- 
perature and plastic flow in, A (9) 276. 
graphite type. A (3) 94. 
smelting, aud fireproofing ceramic ob- 
jects, composition for, P (8) 240 46. 
ony ond clay mixture, effect of, A (7) 
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Quartz (continued) Reflectance (reflection). See also Gloss. 
5 of, for rays, studies on, aie factor for tests on opal um-al: 
sintering and fusing of, furnace for, P (3) 91. Lange photoelectric apparatus for measure- 
* spectrophotometric study of, A (6) ments on, A (2) 69. 
189. measurements of, effect of cover glass in, A 
tures, 10 Color 
provements in, A (11) 340. photoelectric reflection meter, uses for, A 
2 lamps for testing materials, A (1) 29. (1) 33; 122 reflectometer, A (60) ee 1 
r 185, A (8) 251. 
tobalite, A (4) 134. prismatic micro-balance, A (5) 160, } 
— See Sands. reflection meter for translucency tests, A _ 246. 
ware (nontransparent to translucent (11) 341. — 
silica standard fications for, reflectometer, Priest-Lange, for measure- N 
ments of nearly white porcelain enamels, 
A (2) 56, 
9 of, comparison of results in use of, A 
248 6) 174. 
a efractive index of crystalline substances 
ware. See Potiery. for X-rays, method for, A (8) 260. 
immersion methods for, A (1) 42. 
Refractometers, high index, A (1) 33. ceramic-bonded, production process for, P 
checker brick (checkerwork), for blast- 
furnace, hot blast stove, A (7) 207. 
— ings, 5) 152. 
— 
penetrating, for ity measurements —, = * ‘ 
. alkali action on: action of sh va m0 
tests on Pyrex-brand glass, A (1) 14. 
reaction of, wy | > furnace cavity, 
solar, transmission through heat-absorbing Alkalis en in solid, liquid, and vapor 
glass, A (4) 119. states A (7) 207. 
5 ultra-violet, and fluorescence, A (3) 90. al 
« Radiation pyrometers. See Pyrometers. 
Radiators, electric, of tempered glass, pro- 
: duction of, A (7) 202. 
Radioactivity of glass, A (11) 332. 
9; induced (transmutations), Joliots’ dis- 
* covery, A (6) 190. 
= Raman spectra (Raman effect), Raman effect 
of, 
aluminium oxide and potassium oxide, 
9. leucite as source of, A (2) 64. 
— — 
of, fo 
ty 
of 
tz, 
2. 
to 
A 
(4) 
nd } 
00. 
11) 
rp- 
nd 
1. 
(3) | 
y- 
07; R 
of switch, A (8) 250 
of 
IV, R 
A — — 
chromite 
— 
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(continued) 
and carbon 


molten alloys, 
9) 278; 2. petro. 


de-aired: dry- for r of 
pressure (10) ;_ high den- 
126; — 
ae in. See also Refractories, corrosion 
furnaces, A 
of, formulas for, A (9 } 275. warping 
softening and melting, 
A (11) 335. 
of, effect of quartz on, A 
(11) 336. 
dicalcium silicate, stabilized composition, 


26. 
dies, wire dra P (3) 96. 


0 in: 
doors, A (6) 181; 


Dinas 
ture of, A (9) 285. 
i for iron and steel works of U. S. 
and „B (4) 125. 
dolomites, magnesium, decalcification of, P 
(4) 125-26. 


of pressure cracking, 
(10) 
-pressed grog brick, A (1) 23. 


chec' for hot- 
blast maven, A (10) 304 
midon brick from bauxite, A (3) * 
1 of gaseous hydrocarbons on, A (5) 
effect of size of test pieces at mw hii 
ones point under load t (11) 


we L thermal expansion of, and 
of plastic flow temperature, 4 (9) 


for the electric industry, dev ment of 
tungsten and molybdenum for, A (5) 154 


for electrically heated slab, — 

and rate of heat loss in, A (10) 304 
2 manufacture of, A (9) 
treatment of, materials for, 


, A (2) 65. 


—— ay A 3) 
evaporation technique i in 
ey eos process for molded product, 


(8) 
firebrick, grog for, 18 of, A (9) 276. 
heat-resistant, P (1) 25 
* cements for, tests on, IV, A (10) 


load-bearing effect of at- 
mosphere on (8) 244 
red hearts in, B 


for wall construction, P (10) 305. 
fire bridges for, effecting smoke consump- 
tion in boiler furnaces, P (1) 25. 
lay brick, effect of methane gases on, I, 
* (10) 301302 
effect of texture on dur- 


‘or gas works, 
ability of, A (10) 302 
uction of, P — 245. 


1 — U. 8. 
uropean and tests 
on, A (9) 277. 
for smelting white metals, A (2) 65. 
— (7) 210. 
fireclay materials with embedded iron 


‘A (2) 64-65; tests on, A (3) 93. 
concrete mixture, A 


1 insulating, composition for, P (8) 
— — P (1) 25. 


objects, com- 
for, P (8) 
mae bodies at high temperatures, A (6) 
forsterite: in chromite brick, P (3) 96; 
data on, A (3) 93; in magnesia brick, 5 
binder for, P (8) 247. 
composition of, A (3) 


for foundries, A (3) 94; discussion on, A (9) 


Refractories, for (contin: 
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276; insulating brick for, A (2) 64; 
A (7) 208. 
frit brick factors affecting life of, A (9) 


anchor, P (2) 66 
arch and wall construction for. P (9) 2: . 


(9) 275; carbon brick for, T4 
destruction of brick in shaft, A 
(8) 243; study of zone for- 
boiler, A (1) 23; 
boiler-furnace wall, P (6) 182; silicon- 


carbide types, A (10) 303 
and protective layers for, 


vens, expansion 
on silica ‘brick, A — 243. 
r bons-Kogag, data on, A 


coke-ovens, hand-, molding of, A (5) 154. 
coke-ovens, silica brick for, A (2) 63; 
X-ray tests of tridymite in, A (1) 22. 
coke ovens, specifications for silica brick, 

482 ; specifications in U. S. S. R., A 


tion of, P (2) 66 
9 underfired regenerative ovens, A 


copper · i 
toms of, A (2) 63; silica brick and 
block, A (2) 63, A (3) 93. 
pper-smelting, magnesite brick for, 


22. 
corruga suspended arches and walls, 
A 124 
cupola: rammed mixes for, A (2) 65 
semi-acid quartz- brick for A A (5) 184 
cupola linings, for, A (2) 35. 
“DIN” shapes, A (11) 335 
os operating mechanism, P (9) 


effect of combustion design on, A (4) 
125. 

electric, Ae. po of bottom 
brick, A (3) 93. 

German imported materials 


2 152 Garman patents on, B 
5 130, B 150 344. 

electric, 
electric, for special i irons, A (2) 65. 
3 3 - melting, carbon brick for, A 
electrode, roof for, P (2) 66. 
enamel, corrosion effects on, A ® 152. 
fire brick, im — grooved, P (8) 245; 


e and retorts, A (3) 93. 
factors affecting life of, A 


uipment. 


tlagsmelting ty 
See f ii ing fur- 


Refractories 
naces, etc. 
＋28— brick or blocks for, P (9) 


high-frequency linings, types of, A (5) 
hot top, P (10) 305; hot-top lining, P (9) 


insulated wall — for high tem- 
peratures, P (2) 66 

insulating, for high- wn fur- 
mace walls, P (2) NT ypes 
of, A (5) 154, 276, "A 

insulation for lini ) 2 

* kilns. or, ability of, A (10) 


—— linin 94; 
A (9) 27 verti- 
cal lime, B 470 


linings, P (7) LF P (11) 387; process 
and P (8) 245. 

linings, cast, P (8) 24 

hi 4 3 —— — vs. sintered, A 

linings ~ 3 rotary kilns, P (8) 246. 

linings, sulfite digester, acidproof brick 


for, A (5) 152. 
malleable type, A (3) 94. 
metallurgica 


, door for, P (9) 278; 
metallurgical linings, P (11) 337. 
“Se. body (zirconia and yttria), A 
( 

open-hearth, basic linings o-, A (8) 244; 
basic steel process, P (9) 2 
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Refractories, for furnaces (continued) 
hearth and 


open- electrical, metal-cased 
ite-chromit blocks, A (5) 155. 


end-wall construction for, 
-hearth insulating materials, A (2) 
(7) 209. 


increase of durability of sey | for, 

A (0) 276; silica brick roofs in, A (5) 

155; steel roof, effect of — on 
— — in, (1) 22 

open-hearth, pocket construction, 

dimensions of regenerator chambers, 
(5) 152-53. 

re concrete for kilm-car tops, A 

10) 363. 1 


* kiln lining, durability of, A (10) 
iy stability of linings 


magnesite brick, A (3) 

silica brick for Copy — A (8) 243. 

silicon carbide, xicon, clay-bonded 
silicon — — zirconium silicates, 
developments in, A (5) 154. 

smelters, fireclay brick for, A (2) 65. 

steel, and coke ovens, hand- rs. machine- 
molding, A (7) 208. 

structure of, P (2) 66. 

tale brick lining for sintering zone, A 
(10) 304. 

tank blocks, types of, IX, A (4) 125 

grog brick, stability of, A (6) 

182; silica brick in, destruction of, A 


(6) 181. 

types of, and developments in, I᷑ II. 
A (1) 22; III, A (2) 63; types of, and 
„ 303 for, A (5) 154, A (9) 276, A 
( 
ypes of, and om in development 
= A (10) 303 

variable heating of walls in, calculation 
for, A (9) 277. 

* absorption material for, A (9) 


wall, P (8) 245; wall plate, P (1) 26; 
walls, baffle-plates, etc.. P (2) 66 
water-cooled walls, P (5) 155; and fur 
nace floors, chrome for, cements and 
plastics for, A (8) 244. 
fused: and abrasive types, production of, 
P (2) 66; cast, production of, P (1) 25-26; 
composition for, P (10) 305 
fused magnesia for electrometallurgical 
industries, A (10) 302. 
for generators, chamber brick for, proper- 
ties of, A (3) 95. 
for glassmelting furnaces: and 
glassmelting equipment, P (8) 2 
— of materials for, XII, A (7) 


other 


clays for, data on, A (5) 152 

Corhart brick for, A (5) 153. 

corundum and glass or mullite for, P (8) 
247 

crucibles, kyanite in, A (1) 23 

glasshouse types, B (7) 209; fireclay 
refractories for, VII-IX, A (4) 124-25; 
XXII, A (7) 207; improvements in, A 
(3) 94 

grog type with high iron content, A (3) 
94. 


magnesite brick for, data on, A (8) 243 
— aluminate (spinel) for, A (1) 
2 


pots: cast, effect of viscosity of slip 
on porosity of, A (1) 22; for flint 
glass industry, A (10) 303 

pots and tanks, kyanite linings for, A (2) 


relation between attack on fire clay and 
density and fluidity of glasses at 
high tem tures, A (1) 15. 

tank blocks: classification of, X, A 
* ; kyanite coating for, A (8) 


tanks: cast, composition for, P (1) 25; 
clay flux blocks, properties and tests 
on, A (6) 1 

— * in, A (11) 331; linings 
for protection against grog-brick 
corrosion, A (5) 154 


tanks, ph on, B (1) 24-25. 


tanks: 


monograp 
tanks, types of, A (3) 9 
tuckstones and 
for, XI. A (7) 207. 


materia!s 


open-hearth, refractory stomeware for, 
A (11) 336. 
open-hearth roofs: insulated and un- 
insulated, comparison of thermal ex- 
ion of used silica brick from, A (11 
cast blocks, P (1) 25. 
chromite mortar lining, A (3) 93. 
coatings, composition for, P (8) 245. 
* doors, deterioration of, A (6) 
coke-oven linings, effect of gaseous hy- _ 
drocarbons on, A (5) 153. Siemens-Martin and open-hearth elec- 
ee tric steel, thermal insulation of, A (5) 
inas Diack DEK brick, for iron 
and steel industry, A (5) 154; Dimas 
brick, binder for, and production of, 
| bars, process | (2) | 
fire clays for: flint type, secondary ex- 
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Refractories 17 — 
verized, fusion and melting 


estruction of, by carbon monoxide, A 
(1) 21-22. 


dry-press method for, A (1) 23. 
effect of carbon monoxide on, A (1) 21-22. 
in , corrosion-proof linings for, 


diato 
in, effect of, Tin, A (6) 181. 
from Pologi clays, compositions of, A (3) 


ramming equipment for, A (5) 153. 
3 quartz, for cupola furnaces, A 
2 pressing of (steam treatment), 

of, A 182. 40 
at measurements on, 


heat tests on, electric furnace for, P (8) 252. 

high-temperature: chemistry of, A (6) 
kyanite, 
bide 0 mite 
277; types of, B (10) BOs 

5 572 status and technical studies 


hollow, core for, and method of, P (2) 65 

hot-blast, “stécker” brick ‘inserts in 
11 to increase heating surface, 

A (8) 243. 

—— pressing of, A (2) 64 
hydrocarbon gases in: effect of methane 
on, I, A (10) 301-302. 

impact ‘abrasion hardness of, A (8) 225. 

insulating. See also Refractories, fireproof. 
be 


classification of, A (1) 2 A (6) 181. 
composition for, P (5) 1 
on, A (2) 64; vs. heavy refractories, 
— of, A (6) 181; 1 
of A ) 208; properties of, A (5) 


153. 
furnace tions of, A (5) 154, A (9) 
276, AO) 303 


or furnace linings, improved types of, 
III. A (2) 63. 

for high temperatures, 8 (11) 335. 

for metal joints, P (1) 2 

for + -hearth hd og (2) 64, A (5) 
152. 
physical aspects of, A (5) 153. 
review of, and data on, A (5) 154. 
for -Martin and electric furnaces, 

A (5) 155. 

Therm-O-Flake granules in, A (1) 22-23. 
from titanium oxide or rutile, P (8) 245. 
vermiculite * diatomaceous earth 

22 h 1. for, A 
zanite, t weig t material, uses for, 

(7) 

n brick (composite), production 
0) 305; mineral wool and vermic- 
ulite — * (7) 208. 
insulati materials, plastic, composition 
for, P (8) 245. 
insulating powders, spun glass and metal 
foils, on, A (5) iss. 
3 and steel industries, review of, A (5) 


for iron and steel plants, stoppers and 
nozzles, production and service of, A (5) 
f — See Rey 
or kilns. ractories for 
45 


kyanite: for 1 


“lean” ingredients, 4— by slags and 

_ ashes, P (8) 246. 

light weight: aes of, A (5) 153; 
Firecrete, A (3) 93. 

load bearing, properties of, tests for, A (6) 


load tests on: effect of variation in height 
of test pieces, II; experiments on main- 
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Refractories, load tests on (continued) 
a temperature tests, III, A (10) 


magnesia and alumina matcrials 
(2) 64; production of, P 06, 

review of developments in, A (9) 276. 
brick, spalling-resistant, P (8) 


magnesian grains for binder, P (8) 247. 
and ow brick for ce- 
ment kilns, A (3) 94, A (11) 336. 


for copper smelter, A (1) 22. 
fused, for electrometallurgical indus- 


iron chromite and bauxite in, effect on 
fundamental! properties of, A (1) 22. 
B (5) 155. 
properties of, A 182. 
test methods in 22 
ex process for ) 22, A (3) 
95-96, A (5) 151. 


metal-cased, for ope 
23 and electrical furnaces, A (5) 155. 
x ) 125-26, dolomites, decalcification of, P 
a orthosilicate, process for, P (8) 


magnesium oxide, fused, production of, 
A (8) 243. 


Masonry; Refractories, 


materials ‘for. See R ractories, raw mate- 


metal-cased, magnesite-chromite blocks 
for open-hearth and electric-furnace 
roofs, A (5) 155. 

for metallurgical industries, e of, A (9) 
A (1]) 336 rench types, 


erosion of, A (11) 336; (eiectrometallurgi 
cal), effect of fused on, A “ib 
302; for lining ladles in steel works, 
drying and firing of, P (10) 304 


Mg, Al, and Cr oxides for, and melting 
process, P (8) 2 

ue and chromite for, process for, P (8) 
46. 


modern demands in, A (8) 243. 

molded: alumina and magnesia mixtures, 
P (8) 246; composition for, P (8) 246; 
fat clay in, P (8) 246. 

molten slag and metal attack on, A (11) 336. 

mortars. See also Mortars; Refractories, 
cements. 

mortars: chromite lining for furnaces, A 

2 93; tests on, A (2) 65; types of, B (1) 


mullite in: for glass furnaces, XI, A (7) 
207; decomposition, I-II, A (11) 335; 
determination of, 2 (5) 152; and silli- 
manite, productio: properties, and 
application of, A (4) 125. 

neutral, chrome for, and uses of, A (8) 244. 

nomenciature, new, need for ‘classification 

of, A (3) 95. 

nonclay, in U.S. in 1934, 18 A (3) 110. 

for nonferrous industries, 

nozzles for ladies, fireproof, 25; high 
alumina content of, A (6) 181-82 

olivine for, P (8) 246-47; chrome, and 
calcined magnesite in, P (5) 156; (du- 
nite), properties of, A (5) 153; olivine 
rock, in grains and powder, firing of, P (8) 
247. 


oxides for, pure, German types, A (9) 276. 
periclase-forsterite, composition of, A (3) 
94. 


permeability of: to air and — of 
silica brick, A (7) 207; to gases, A (3) 
gaseous hydrocarbons in, effect 
4 A 482 153; and porosity of, relation 
A (ll 
principles in: use of 
Piphase-rule diagrams, A (2) 63; phase 
diagram of aluminum N physico- 
chemistry of quartz, A (4) 125; studies 


on extrasiliceous refractory products, II. 
A (5) 151. 


pansion, A (6) 181; for insulation, com- 
position for, P (8) 245. 
porosity of: of silica batches, effect of 
water content on, A (7) 207; 2. perme- 
ability, A (11) 336; use of penetrating 
radiations in, A (3) 96. 
: composition for, P 2 245-46; 
granular aluminum hydroxide, P (6) 182. 
for porous plates of 111 or diffusion 
apparatus, process for, P (8) 245. 
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Refractories (continued 
— — — for, A (1) 23. 


potash va; in, effect of, at 900 and 
(7) 207: potassium chlo- 
in, effect of, at 1000°C in pres- 
ence water-vapor and air, IV, A (10) 


** sillimanite, behavior of, A (10) 
Sates in, effect of de-airing on, 


B 
uction, P (10) 308, P (11) 
5 “a ) 337. 
properties, composition, aces f 
— — and trid 
cri te, te, det 
— 
quartz-fireclay brick, nonsintered basic 
clays for, A (9) 277. 
quartz inversion, effect of iron oxide on 
rate of, A (8) 244. 


quartzite, in large-size silica brick, A (11) 


quenching test for, A (8) 243. 
— mixes for cupola furnaces, A (2) 
raw materials for. See also special mate- 
rials names Refractories and 
throughout index. 
andalusite and dumortierites, A (5) 153 
British Refractories Research Assn. 
tests on, A (8) 244 
clays, in Sardinia, A (2) 64. 
hes impurities from raw materials, 
fire clays, sources of. A (2) 64-65 
in orthosilicate (olivine 
rocks), P (5) 155. 
mullite, silica, and alumina, kinetics 
p reactions of certain car- 
bonates with, A (1) 23. 


properties of (not including fire clays), 

(7) 209 

specifications for tests on, B (1) 25. 

vermiculite and diatomaceous earth for 
insulating brick, A (1) 22. 

zirkite as source of zirconia, A (2) 65; 
thorium dioxide, andalusite, beryllium 
— rutile, syenite, siemensite, A (6) 


reactions, solid, at 1000 to 1200°C between 
MgO or Beo and Ni, Fe, Cr, Mu, and 
their oxides, A (2) 65. 

recrystallization method with pure alumina 
and magnesia, A (5) 151. 

for recuperators, silicon i 
exchange medium, A (4) 125. 

refractoriness: elimination of errors due 
to irregularities of heating zone, A (6) 
181; test for, A (7) 208. 

refractoriness-under-load: effect of varia- 
tion in height of test pieces, II; experi- 
ments on maintained temperature tests, 
III, A (10) 303; relation to grain size of 


DF in mix, A (4) 125. 
factory mass produced 
composition of, P (10) 305. 
tors: checker brick for, A (11) 
; data on, A (5) 153. 
research problems in, A (3) 04. 
retorts. See also Rr. 
carbonizing, for coke and gas chamber 
ovens, P (3) 96. 
construction of, P (8) 247. 
os tee vertical, behavior of, A (4) 
gas, composition for, A (7) 207 
production in England, A (3) 93 
* for carbonization of coal, P (10) 


by melting, 


River General Co., 
(1) 22; ‘process for, A (5) 151; for 
3 magnesite and chromite types, A 
Rohn lining for high-frequency furnaces, A 
(5) 153. 


sa, cast, characteristics of, A (10) 
Soi; ; pottery, improvements in, A (3) 

; properties of, dependence on grog 
— A (8) 243; see also 
98 as natural acid material for, A 


(7) 208 
semi-ecid, natural, Klebsand for, A (9) 
semisilica, for —— A (9) 277. 


pressed, 
tests on, A (5) 155; electrocast, A (1) 22. 
silica-aluminous, tests on, at high tempera- 
tures, A (6) 182. 
2 brown, production of, A (3) 93. 


coke-ovens, specifications 
A 
effect of gas atmosphere on, P (8) 247. 


— ——-„— — 
granules of, in ceramic binder, process for, : 
P (8) 245. i 
graphite crucibles, A (3) 94. ; 
graphite, mozzle and stopper rod assem- 1 
blies, A (7) 208. r 
grog: for coke-oven doors, advantages of, 
A (11) 335; with iron compounds, A (3) 
94; iron compounds in, effect on chemi- 
cal resistance of, A (2) 64; for 
bodies, modulus of coarseness of, A 780 
243; for shaft furnaces, A (9) 276. es, D) Uz. 
grog brick, corrosion effect of zinc on, A (8) imserts for stoppers and nozzles, A (5) 
243. 153-54. 
— — 
for lining cupola furnaces, A (2) 65. 
l 
rT 
) 
5 
A 
3) 
1) 
ip 
nt 
2) 
nd 
at 
> plastic flow of, temperature Control 10, afd 
(8) 63. see also Kyanite. coefficient of elasticity and thermal ex- 
* ladies, linings for, drying and firing of, 
sts 
1 gs 
ick i 
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Landolt- 
B — 
dom errors, B (9) 3 


(Dinas) of, A (5) 151 udtie chan 1 ‘A (2) 65 diagrams and for, planimeters and 
„ n, ms curves Or, 
effect of and chromium oxides and content 1— for evaluation of, “A (7) 
reducing on — of, A (6) 181-82. 
formation in, A (7) 207, A (10) ae brick and funnel —— data on: occurrence of 
effect of methane gases on, I, A (10) 301- ; requirements of, I-IV A 1s) 24 24 small errors and deviations in, Nos. 
0. 


; drying 
water content on porosity of, A (10) i 
physical a 
, and air permeability 


of, A (5) 154. 
high porosity of, II, A (10) 302. sulfite d A (5) 152 determina ‘es accuracy by, 
and manufacture in England, A super-types for kilns, A (5) 142; zir- No. 27; standard deviations, determina- 
(5) isi — 5 Oe 104. tions of, No. 28; expressing and inter- 
size, r. A an; 336. for tank blocks. See Refractories for glass- preting data, methods for, No. 29; 
, effect repeated melting. testing small samples with large errors, 
A (8) 244; . and clay -bonded. tantalum carbide, relation of, to other hard — : 1 .— of range in repre- 
— 72 for, A (8) 244. refractory compounds, A (9) 277. 1 hm interpreting data, No. 31, A 
molded, hand- vs. machine-made, A (7) tec of, developments in, B (1) 24. 7 218-19; production control charts, 
texture of, pi method recording, Nos. 32-33, A (10) 313. 
A (10) 302. on fuels, technical data on, B (8) 263. 


for open-hearth roofs, A (5) 155. 
study of zone formation thermal conductivityof: A. S. T. M., Comm. lass, need for, in Italy, A 2 — 2 
, ; 25 


* 
in, A (5) 153. C-8 report, A (4) 124; cellular and industrial, importance of 
r and composition of, II, A (5) Tr A (10) 304; checkerbrick, years on ag 8 — (5) 8 of 
„ at high temperatures, appara - p = ultra-violet a infra- 
slice determination tus for measurement of, A (1) 24. red li 17) 2 
lica determination in, A (6) 192. thermal ———— elasticity, and con- Lalor — 1 — for, A (11) 
specifications for (10) trol of temperature of flow in, A 350. 
304. 2 276; — A( logarithms, numerical and graphical, B (1) 
thermal expansion of, comparison of, crucibles —— — 45. 
in insulated A (3) 95. table, A (8) 259. 
hearth furnace refractories, A (11) . titanium nitride for, A (10) 302. refractories: investigations 7 British 
“transformed,” properties of, and uses titanium oxide or rutile for insulating mate- "Refractories R Research Assn., A (8) 244; 
for, A (3) 95. rial, P (8) 245. problems in, A (3) 94. 
tridymitization of, A (7) 207, A (10) tridymite brick, X-ray tests om, A (1) 22; scientific, libraries 11 in Europe and 
see also Tridymite. America, B (11) 350 
used, X-ray analysis of, V 22 134. * —— of silica brick, A (7) 207, for small businesses, A (10) 318. 
vapor- autoclave for, A (5) 154. (10) 304 om wating at Royal Naval Coll., A (11) 


a, of, during firing, tuckstones, 6 of, for glassmelting, II, A 
tions in, I-III, A (7) 219. * — * = * 


Research laboratories. See also Research 


compressive strength tests Si: European d ments in, A (3) eri nical 
on, A (1) 24. 5 d ments in, I-II. A (1) 22; Britieh lectrie and Allied Industries Re- 
siliceous tribarium aluminate, fired, P (1) III. A (2) 63, A (5) 154. search Assn., high-temperature steels 
unfired t 8 effect of molybdenum on, A (10 26. 
and mixes, produc- for variable ting of, calcula- British Refractories Research Aan, in- 
tion of, P (1) 25, Aah tion off "A (9) 277. vestigations listed, A (8) 244. 8 
at high tempera- warping of, calculations pe. A (9) 275. British Standards Institution, specifica- 
tures, A (1) 23, A (6) 182. wire-drawing die, P (3) 96 tious for railway — A. (10) 
brick. P (8) 296. 
to boiler furnaces, A (10) zirconium gant, " rom 2 and public works in Paris, B 
cement” for binder in, P 
210 tirkite, as source of zirconia, A (2) 65. stud 2 
of, at 900 to 1100 C, B (8) Refractories apparatus, „ 2 
exchange medium in recuperator, Refractories accid tent bli 
process for, P (8) 247 ‘Australia tile, B (3) 92 
° : in for ceramic studies in France, A (8) 262. 
2 0 96. Isles, review of, in 1935, A (10) control testing ia, to serve plant produc- 
tts, and per- in Canada, basic brick, A (11) 335. 
formance of, A (11) : de-airing machine for, A (9) 281. 
for pot and tank fur- ucer geology for B (i 
progress in 1934, A (7) 207. 
sil 7 25 mixes, pressed, behavior of, A — haique in, B B (10) 319. wt Czechoslovakia, A (10) 297, A 
sillimanite and mullite, production proper- De 2 1 * Clay Co., process in, method for, A (1) 
125 
sin apparatus for, A (2) 65 ory — — Co. Ri a. ‘temperature problems in, A (6) 106-08. 
a effect of mineralizers on, A tex process of, Institute of Glass, scientific work at, A (8) 
(10) 302 . A (1) 22. 234. 
slag action of, tests on, A (9) 277. . — a Co., for- lowa State College, special kiln for firing 
slag and metal otaath cn, by chemical and ay large terra cotta panels, A (1) 26. 
mechanical action, A (11) 336 in Moscow for silica brick, A (10) 302 Kaiser- Wilhelm ye for silicate re- 
slag resistance of: determination of, A (3) R erators. See also Enamels for re- search, publications of, B (11) 350. 
93. factors in, A (10 régeraiors. . Mellon Tustitute: new safety binder, 
slags and ashes for Pe) 246; vs.“lean”in- ‘esign for cabinet, P (2) 53; enamel, A (5) 148; progress in 1 in enam- 
gredients, P (8) 246. . glazed, P (8) 232. ; els and refractories, A (11) 350. 
ry. — ium carbonate as — aluminum alloy development, 
for smelting white metals, A (2) 65. inforced brick. microchemical laboratories, equipment for, 
and melting of protection from, A Reports. See Bulletins, reports. I-II, A (4) 128. 
(11) 4 Research. See also Research laboratories. research lamp for, A (3) 100. 


under load, effect of size in acid-resisting materials, studies on, B (5) ixer, Si t „ mul in- 

of test and heating rate on, A (11) 170. a) — 

0 on brick, 2. penetration in, N.. lish vs. Mont. School of Mines, studies of domestic 

spalling of: effect of heat treatment of, U. 8. — of Stand. tests, A (7) 206 clays at, A (3) 105. 
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ton 908. A () 22; Co., course in use of 
in open-hearth steel furnace roof, effect LI thermal expansion, and instruments, A (7) 214. 
of insulation on, A (1) 22. 1 (7) 210; nonspalling chro- on cement and concrete by Building Re- 
vitreous, with 185 as devitriſica- mite P (1) 25; test methods for, A search Board, B (7) 199. 
9 (11) 336. (7) 208. ceramic data book and catalogs, B (1) 49. 
silica accelerated firing of, A (5) aay yn of, in boiler furnaces, A ceramic, miniature camera photographic 
Slack Dinas brick, for iron and steel basis of 
58. . for iron 0 „ Single- ems as : 
industries, A (5) 154-55. 207; production and tests on, A (3) 95. A (1) 44. 
chalk bond for, A (3) 95. spinel, production of, P (4) 126, P (8) 246. crystal-structure studies, data tables on, B 
for coke ovens, coefficient of ce standard handbook of, B (7) 210. (9) 286. 
of, A (8) 243; construction, A (2) 63. steam treatment for grog brick, A (2) data, fluid ounce, U. S. and British values, 
composition for, A (5) 151; and tests 65. A (7) 223. 
on, A (7) 208. ror steelworks. See also Refractories 2 d tein physical- chemical 
dilatometers for measurements on. A (10) — Refractories for fw ; Re- probability and ran- 
( 0 pplication of standard deviation prin- 
\ ple for recording data, No. 25, A (4) 134; 
of 207. Tone ware types, for basic open-hearth fur- normal probability curve for recording 
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Research laboratories (coutinued) 
7“ Bur. of Ind. Research in China, A (2) 


Nat. Bur. Stand. tests on sagger clays and 
sagger bodies, A (1) 23-24. 
Nat. 
Brick Assn., Research Bureau, 
ler materials for roads, ete., A (1) 
Ee Laborat. 25 of 
at. ory, years 
at, A (5) 170. 
Univ., tests on drying of clays, 


Glass Co., new glass labora- 
194. 
or industrial research, A (7) 


A 
131. 
vitreous enam for, A (2) 57. 


use and advantages of, 


materials to grinding, 

tests on, A (9) 265; of materials 
structure of matter, theories and rela- 
tion of, atomic physics for studies on, A 

(7) 221-22. 

Resistors. See also Heatingelements. 

silicon-carbide, manufacture of, P (5) 163; 
e rods for electric furnaces, 


Retorts. See also Refractories, retorts 
construction of, P (8) 247. 
gas, ies and composition for, A (7) 
vertical, for tion of coal, P (8) 
a 247, P (10) 305. 3 
eynolds num application industrial 
A 300-10. 
Ritex process. 221 Refractories, Ritex 
Roads. See Paving materials. 
Robineau, as ceramic artist 
and teacher, A (4) 113 
Robineau M bition. See 
See Glass, flint 
8. 
Rock wool. See Insulating ‘materials, rock 
Rocks. See also Ores; Peirography; Sand- 
stone; Si 


and artificial stones, elasticity and plas- 
ticity of, A (10) 311. 
bubbles in old thin-sections, removal of, A 
) 


crystalline, radioactivity for research and 
definition of geological age of, A (10) 


312; crystalline — content of, A 


(9) 286. 
0 from chemical analyses, A (5) 


diabasic, specific volume of, A (6) 1 . 

fused, oe a, A (6) 193, A (8) 235 

in effect of, A (3) 88. 

in massif, metamorphism of, A (8) 
255. 


im: 
melts, A (2) 74; " miscibility of silicates 
igoriev’ 


to rock a s experiments 
on, A 285. 

or ore, milling o of, A (8) 250. 

physi h of, B 3 80. 


28 of, permeability tests on, A (1) 


ermination of and 


studies on. 
A (6) 1 
volcanic: for glass, pro- 


: by- uct gas 

ducer for, * — 331; melting glass 
from, A (11) 33 

weathering of, B 00 256. 

Young’s modulus of, static and dynamic 


comparison of, A (7) 212 
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Roolag materials See 
See also Tile 


flat granules, production of, P (7) 224 


enamel for, A (9) 269. 


Ru — volume test apparatus for, A (10) 


See Coatings. 


Bene See Metals, iron, and 
no University. See Research labora- 


tories. 
Rutile, crystallisation of, A (1) 43; for re- 
fractories, A (6) 182 


plants, —— for, B 22 


of 


, improvemen ts in, A (3) 94. 
„increased grog content in, A (10) 


Salt cake, tentative standard method for, A 


A (11) 348. 
and fluosilicic acids, 
silicomolybdic acid with organic bases, A 
(11) 350. 
— analysis of, and sampling size, A (6) 


of coal: lication of theory of sampling 
ry 310, automatic operation for 

A (9) 283; control chart for, A (10) 310. 

apparatus for muck and marl, A (4) 


also Cleaning of metals. 


of castings for vitreous enam- 
2 A (7) 201. 
of for inner surfaces of tubes, P (4) 


A (10) 


test for 
ods for, A (10) 307 
1) 10 method mating 77 55 
fi molding 


clays as bonds for, ry: of, 
Why recommended tests for, A (11) 


327— 
tor glassmelting, driers for, A (4) 118. 
* pulverized, advantages of, A (9) 273. 
2 tor melting glass. A (2) 59. 
of grain size on speed of . 


202. 
iron removal in, methods for, A (9) 271. 
in Mich. A (5) 166. 
moisture in, effect on batch and glass, A 
(10) 296 


purification of, A (5) 148, Fe! 150. 
est methods for 


quartz glass, test 322 * 
rapid method of analysis of, 1 0 134-85 
ol iron content in, A (7) 


tests om, A (2) 60. 


„ rotary splitting machine for, 
\dspathic, study of quarry of, A 


6 189. 
: apparatus ion and con- 
* ; expansion 
(8) 256; 


tests, A 

one contraction of, at 
A (3) 84-85; natural-bonded, 
test apparatus for, A (7) 213. 


Scratch 


grav 
Selenium in 


for hot · blast 12 
silica: determination in, A (6) 1 
— for, A (1) 30 
suspension in water, agitation tests on, I: 

sand concentration as function of sand 

cine sad agitator speed, II; simple agi- 
tator as sand „ III: power meas- 

urements by simple paddle stirrers, IV; 

Sandstone in Ohio, A (5) 166, 


A (3) 84; porcelain enamel, in central 
Europe, costs of, A : 


enameled, for bathtub, P (9) 270. 
5. wave-formation defect in, A 
4 for balanced sink structure, P (4) 


for sink, washbasin, etc., P (9) 270. 
basins 


for lavatory and sinks, P (7) 201 
methods for and difficulties in, A (11) 326 
one-fire, gas firing of, A (1) 28. 
Patent designs for: rim flush, P (10) 
closets or ter-sealed 
ant 12 basins or pans, P 
com lumbing fixtures, . 3) 98. 
combined toi ,P@)1 
flush tank, P (1) 29 
lavatory, P (1) 5; lavatory 


toilet bowl, P (1) 29. 
— 9983. P (3) 
98, P (4) 126, 
P (8) 229, 58 280. . 
pl fixtures, enameled cast-iron os 
sheet-metal, A (1) 9. 
siphon for water closets, P (6) 184 


method for calcula- 


bute to, A (7) 203; K of, 
208 A (11) 332. 
history of, Renaissance, A (8) 
abrasive 
toughened glass, ) 60. 
See also Grain size. . 


analyses for t control, A (1) 33. 
enamel- „ importance of, 


of Gime particies in liquids, A 
Gad Est of papers ca, B (10) 

tests on clays to determine amoun 


ysing water-stable soil aggre- 
=, A (4) 129. 
varved sediments, B (10) 
authigenic feldspars in 


* A (1) 36- 
cemented „ Permeability 
studies on, A (1) 39. 
— yy age 


in Europe — B (10) 24 
determination 


mineral products, 
uses of, A (5) 165. 


in clay slate in Europe and Japan, A (4) 132. 
of, II, A (4) 131. * 
in economical source of, A (1) 13; 
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Owens- Illi 
tory — 
photograp Sanitary ¥ — — 
213. ceriu — zirconi 
Pittsburgh Experiment Station, Bur. 
Mines, tests on underfeed combustion, ! 
Portela Benme! Inst. in 1035 in o> 
n Ename in progress in, Paratus for safety typ Dore : . 
A (9) 209. Sagger a See Clays, sagger. 
portable chemical balance for small-sample Saggers. also 1 saggers. 
tests, A (1) 33. 3 . cast, manufacture of, A (10) 301. 
Rut Univ., tests on direct firing of a Stand. tests on clays and bodies 
Resins, transparent, EE 303. 
A (6) 176-77. j 
Resistance, coefficient of, and Reynolds num- 
ber for solids of various shapes, A (6) 188. (5) 167. 
Salt-glazed stoneware. See Stoneware. 
Salts, basic, of two-valent metals, chemistry 
and 1 of: general studies, I; 
basic tt sulfates, II; basic cobalt 
chlorides, III, A (4) 130-31. 
AG 1 sink and sink ware. P (3) 87. 
Respirators. See also Dust apparatus. 
with double chemical cartridge, A (4) 128. 
ina plum 
ing — (9) 
vitreous china, slip- casting of, A (3) 97 
Scale, siliceous, in boilers, prevention of, A 
(1) 47; see also Boiler scale 
induction, direct pressure, and centrifugal „A0 2. 
methods for, A (11) 328. ‘ Schmidt and — apparatus. See /nsu- 
tion wi t compressed air, A (11) 328. 
cleaning “wheelabrator,”” A (5) 139; 
“Wheelabrator Tum- Blast for cast iron, 
28 
portable compressor for, A (3) 101. 
shot-blast type machine, centrifugal force, 
A (8) 251. Ser 
Sandpapers. See Abrasives, papers. 
Sands, andalusite, in S. Africa, B (5) 166. 
cl See Brick, defects i 
assi ior, ick, ects in. 
—— — bodies, P (1) 18. 
igneous: effect of chemical factors on 

crystallization of hornblende in, A (5) 

165; mineralogica , A (5) 

165; petrography of, 3. : 
metasomatic in, A (4) 132. ö 

| 
or gravel, loose, chemical consolidation of, 4 
* J el-t aE recovery of, P 10) 317. 
fi Selenium oxide (SeO), emission spectrum of, 
73-74. 
ec. See Fuels, coke. 
Semper-Densum See Lubrication. 
* separator, “selecto- 
detendeur,” A (3) 98. 
: for zinc and cement dusts, A (3) 99. | 


» substitutes for, 


1 18 railway shipment, P (1) 21, P 

costs of, A (1) 20. 

bubble’ 

(11) 387: in ‘New South. Wales, A G 
lined concrete 


also Clays. 
in Okla., A (5) 164. 
microstructure of, A (9) 


of, with hydrochloric acid, 
and costs of, 


„ data 
g. A (1 
, to drying, A 


1. 
measurements of, effect of test conditions 


procedure, A (11) q 
of Portland its, Werner apparatus for 


cements, 
tests on, pf A (3) 82. 
Refractories, Siemensite. 

Sigiliate and — — ceramics, relation of, A 

See also Cristobalite; Quaris; Re- 
fractories, silica brick; Silicosis. 

and boric oxide, vitreous, Fourier analysis 

of, A (8) 258. 

i in Canada, uction for porcelain enamel 

rits, A (7) 218. 

d iting of, on material, method for, P (3) 


10. 

determination of, with S. orthooxyquinoline, 
A (10) 213 (Note: This abstract is er- 
roneously called Determination of 


alumin ag). 
for enamels, analysis of, A (1) 
fluorite pseudomorphs in Cait. 
fossil, process of aggl 
ucts therefrom, P (9) 
— agents, A (3) 104. 
wes crystals of, stability fields of, 


fused, helium diffusion i in, A 2 271. 
fused —— 18 22 — A (9) 272; 
properties quartz, ex- 
ry method and results of, I-II, 
28 2 and silica, glass production of, 
* glass batches preparation of, P (11) 334; 
significance of, A (11) 332. 
gravimetric tion * A (3) 107; 
methods for, A 4 1) 3 
hydrous, in Ont., A (1) 38 
in iron ores, determination of, A (9) 287. 
, and alkalis for ceramic composi- 
_P (3) 110. 
metal polishes, A (1) 1. 
hemical determination of, with ad- 
mixtures, A (10) 314-15. 
in cement, rapid determination of, 
d quartz, electrical conductivity of, A 
157. 


in 


structure of, in — — 
rock flints and suessonian phosphates, A 


(11) 346. 
in = brick, quartzites, clays, and bronx. 
yquinoline or volumetric determina 
tions of, A (10) 316. 
ni reaction with, A (3) 87. 
in soluble A (5) 165. 
in soluble microvolumetric de- 
ireous, gua of, A (10) 315. 
vi as trification product 


I. tor determination of, A(2) 75. 
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oS. stabilized, for refractories, P (1) 


flotability of, tests on, A (4) 128. 
formation of, d 2 literature 


A 81 177. 

high-alumina refractories, alkali determina- 
tion in, A (1) 43. 

hydrated, 
pressure, A (11) 324. 

immiscible silicate melts which approxi- 
mate natural rocks in composition, A (2) 
74; miscibility of silicates to rock ma 
Grigoriev’s experiments on, A 


5 
industrial, law of rm and equilibrium 
diagrams, A (1) 4 
lime-sand, — 4 materials, 
data on, A (5) 150. 
manganese in, determination method for, 
A (11) 348. 
— batches of, effect of catalyzers on, 
A (6) 191-92. 
, Sr-, and Ba-, course of reaction dur- 
“a formation of, XIII, A (8) 259. 
and phosphates: crystallographic relation- 
ship between, 8 (1) 37; isomorphy be- 
tween, A (8) 2 
— luminescent glasses, 
) 299. 
phyllitous, montmorillonite in, A Ay ty 
reactions of, with sulfur dioxide, A (9) 272. 
rock- Woke 4 titanium and zirconium in, 
sition ecturated, in nickel, equilib- 
ria between, A (10) 3 
studies at State —— Institute for 
— Industry in Brno, 1935, A (11) 


syuthesis of, under 


chemical 


systems of, equilibrium diagrams of, B (7) 


Siliceous bodies, method and means for finish- 
ing, P (1) 18. 
Siliceous brick. See Refractories. 
Siliceous scale, prevention of, A (1) 47. 
Silicon and beryllium, volumetric determina- 
2 of, in complex fluoride solutions, A 
microchemical test for, A (9) 287. 
photometric determination of, in 
of iron and other elements, A (4) 
carbide. also Abrasives; a 
tories, silicon carbide. 
for 9 rods, chemical tests on, A (3) 
102, B (11) 344. 
manufacture of, P (1) 2. 
, manufacture of, P (8) 227. 
or refractory coments, A (3) 95. 


Silicon-carbide and per- 
Silicon-carbide See Resistors. 
dioxide — gem calcium oxide, reactions 
— ay 259. ide with, 
reactivit; or yellow lead oxide wi 
‘A (8) 359. 
icon irons as heat-resisting materials, A 


8 
Silicoste n 
koni ). See also Dis- 


eases, industrial; Dust apparatus; Dusts. 
chemical action of free silica, A (1) 49. 
chemistry of, A (10) 317. 


— 


inued) 
A (i) 49. 


Vol. 15 


police regulations 
202. 
enem & 42-40. 
lessen 
of, A (11) 321. 
and 


8) 262. 
— A (10) 318; preventica of, A 
lem, B (6) 195. ry 
pulmonary, in workers, X-ray 
* A (4) 136. 


literature on effects of breathing 
dusts. i, B (6) 195. 
silica content of the lung, estimation of, A 
(1) (11) 350. 
— 1 ane German studies on, A (8) 262. 
tuberculosis, studies on action of 
8 silica and crystalline silica, 
typical case of, 2 ay 47. 
X-ray method for determining dust com- 
— A (6) 104. 
See also Refractories, silliman- 
ite. 
for Arist) tory apparatus and insulators, 
22 of. by calcination of kyanite, A 
nitrate and silver chloride in glass as 
A (1) 16. 
glass. See Glassware, mirrors; 


Glassware, silvering * 
of vacuum flasks, P (8) 236 


record for sound-recording glass 


isks, A (4) 119 
Simpson mixer. See Mixing apparatus. 
Sintered corundum. See Corundum; Re- 
fractories, corundum. 


Sintering of chemically homogeneous masses, 


process for, A (10) 310. 

or melting of ceramic mass and particle size, 
relation between, A (10) 310-11. 

of — materials, apparatus for, P (2) 


and — oxide reactions in, A (5) 168. 
Sinterkorund. See Refractories, Sinterkorund. 
8 the enamel industry, use of, A (9) 


Sioto for the glass industry, A (9) 270. 
See Refractories, slag resistance 


Slag , See Chemistry. 
ground, for refractories, P 

0 

blast-furnace: for glass, use of, B (3) 90-91; 

history of, and studies A A @ 6-7. 

cast, production of, P (10) 3 

cement. See Cements, slag. 

copper, for iron cements, A (5) 143. 

cupola furnace, and acid and basic open- 
hearth, viscosity of, in molten state, B 
(6) 193. 

density and “yi! of relation of attack on 
fire clay to, A (1) 1 

electric furnace phosp re type, corrosive 
action of, on refractories, A (11) 336. 

ferrous oxide, effect of treatment of, on 
crystallization and mechanical properties 
of gray cast iron, A (1) 9. 

flow characteristics of, at wen temperatures, 
method for studying, A (3) 

ae = vs. water, reactions between, A (1) 


— silica in, determination of, A (10) 


lead-furnace, temperature -- viscosity rela- 
tionship of, A (4) 119. 

lead, minerals of, — ol petrologic 
methods to, A (5) 


Fei. process for porous set- 


of porous 
ee | Point of of, effect ‘of manganese oxide 
* (9) 288; and viscosity of, B (11) 


molten, and rocks, plastic-viscous proper- 
ou of, IV, A (7) 222. 

pen-hearth, ‘rapid method for composition 

5 A (7) 219. 


ie A (10) 316. 
treatment of, P (10) 319. 
Slate vs. brick and tile, similarity of, A (7) 


206. 
Slips’: selenium of, A (4) 132. 
wy. fluidity of, apparatus for tests 
A 


liquid: 


in, sodium zincate 


157; casting problems in, de- 
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Separation diagram for mixtures, use of, A Silica refractories. See Refractories. 
(11) 348. Silica springs, helical. See Glass, quarts. 
Sewer pipe. See also Pipes. Silicate cements. See Cements 
nr Silicate enamels. See Enamels. 
clays for, and firing of, A (1) 20. Silicate hydrates, monocalcic, tests on, A (3) 
concrete: stoneware, ite, and steel, 83. 
vs. concrete for, A 206; concrete, ef- ——(——— 
— on nitrates, and soil actions in, A (5) 168. 
22 III, A (8) 242; failure of, Silicate melts, artificial, crystallization of study on, A (4) 136. 
IV, A (9) eee Ys Gas ce hornblende and mica from, A (2) 72. 
crete and asbestos cement, of, Silicate of soda in the building industry, uses 
VI, A (11) 334. of, A (6) 194; classification of, A (1) 48. 
cracked sockets, prevention of, A (1) 19. Silicates. See also Miserals. 
in Burope, stomeware vs. concrete struc- alkali, production of soluble, 22 and 
tural materials, A (11) 334, — = A. 109; alkali- 
fireclay, weather · resistant, metal, for producing crystalline 
and gas lead packing hydrates, P (1) 46; alkaline-metal, pro- 
duction of, P (10) 317. 
atomic structure of, A (4) 133. 
chemical studies of: behavior of tale to- 
ward MgO and chlorides of Mg, Co, and 
Mn on heating, III, A (4) 133-34; chemi- 
— for, 193. 
chemistry of, ograp character, 
A () 151. = 
Sewers, paving brick for construction of, A classification of, A (5) 165. 
(6) 180. composition of, oxyquinoline method for, 
Shales. See 
Chat 
for Si 
— 
A (7) 217. 
9 and gri chemical reactions during firing, II; 
B (9) 290, B (10) 301. physicochemical changes on firing, III, 
Shock resistance of enamels and glazes, tests A 75 219. 
on, A (1) 33. fused, viscosity and electrical conductivit 
Shrinkage of cast metals ) 85. 
of enameling clay on 
of materials, relation |_| 
in quar „ Silica , and sands, quic 
r 
weig 


1936 


Slips, casting (continued) 
A (10) 306: casting prop- 
of, 40 


shear curves of, determination of, * 
(7) 221; tre treating and filtering of 


control of, specific gravity as index of, A (1) 
dehydration of mixing water with 


enamel. See X slips for. 
as sands, laboratory — for, A (1) 


stip-casting of vitreous china, A 
3, 97 


for stoneware tile, effect of preparation on 
structure of, ww) 156. 
Smelting furmaces. See Furnaces 


pleat, timing operations ia, II, A 
Smith, 


J. Lawrence, analysis. See Analysis, 
Smith, J. Lawrence. 
L. E., Glass Co. See Glass plants. 
Smoke. See also Dusts; Fumes; 
and acids in flue gases, removable 
— water process, A (3) 100 A 1100 
in boiler furnaces. See Refractories, fre- 


bridges for. 
in ee kilns, vir of, A (11) 
; problems in, A (11) 34 
2 on building materials, A 1 248. 
* oxygen meter for analysis of, A (2) 


as municipal problem, treatise on, B (4) 137. 
at hart for, development and 

of, B B (0) 311. 
Ceramic So- 


American 
=. ivision, first F. 
with Exhibition, A (I) 4; 
Enamel Division, Standards 

m for 38th 


Societies, 


Comm. C-8, uc- 
tivity of refractories, A (4) 124. 

of N. d annual meet - 
ing, A (6) 193. 


ngi ing Association, 
celebration, A (10) 317. 
German Glass Technical Society ~ of 
at 1936 meeting, A (10) 
Institute of Vitreous Enamellers. _ = 
1 annual 


In Congress 
(1936), A (1) 47, A (6) oo 
Porcelai namel Institute, enamel book- 


and trade associations, list of, B (2) 77. 
Western Society of Engineers, activities of, 


A (4) 136 
(England). 


Society of Glass Technology 
See Societies, technical. 
Soda ash in glass, history and use of, A (3) 90. 
Sodium, colorimetric determination of, 
Streng reaction for, A (6) 191. 
and potassium, electroanalytical method 
for determination of, A (4) 134. 
r | oduction of, P aD 349; 
preparing, P (1) 46 
Sodium silrate, of, and reac- 
ee with silica, A (3) 87. 
Sodium oxalate, permanganate solutions of, 
standardization of, A (2) 76. 
2 salts for giassmaking, survey of, A 
Sodium silicate detergent, P (9) 289-90. 
W silicates, adhesive properties of, A (7) 


aqueous solutions of, and water, critical 
temperature of, A (5) 167. 

classification and application of, A (1) 48. 

(water-glass), cohesion of system of silica 
Woe * and colloidal ferric hydroxide, 


Sodium tungstate, linear thermal expansion 
between 20° and 600°, A (2) 74. 
Softening of vitrified materials, relation to 
transformation point, A (11) 349. 
Soils, See also Earths; Minerals; Rocks; 
Sands. 
absorbed sodium in, - affected by soil- 
water ratio, A (2) 7 
alkali, ammonium 1. extraction for 
estimation of — Na and K, ex- 
change capaci ror and decrease of alkali- 
zation, A (3) 1 


areometer method for grain distribution in, 
B (2) 69. 


Solid bodies, 
Solid-liquid ra 


Solid state reactions. 
Solid 
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Soils 


behavior of, studies in research laborato- 
ries, A (4) 
clays and sands in, A (1) 37. 
by wet 
2 42. P 
apparatus for tests on, 
344. 


content of, relation of climatic factors 
* A (1) 37. 


exchangeable bases in, estimation of, A (1) 
Arn and genetic aspects of, B (11) 


hy; moisture in, determinatioa of, 
(11) 346. 
ideal t sorption in, A (9) 286 


a. water in, ‘determination of, A 
lattice structure of clays for study of, A 


(4) 131. 

Joosten of chemical consoli- 
dation, A (11) 350. 
manganese content of, A (9) 286. 
for mathematical relation between total ex- 

capacity and absorption of am- 

monium — A (2) 7475. 
mechanical ysis of, natural structure 

of, A (4) 127. * * 2 
mineral, microscopic thin sections use 

Sorel cement, A (2) 76. 
moisture equivalent of, comparison of suc- 

tion and wy methods for deter- 

mination of, A (1) 42; moisture studies 

32 static friction measurements for, A 

0 

method for estimating ex- 
changeable calcium and other bases in, 

A (4) 131. 


eb for mechanical analysis of, 
carbon, by chromic acid reduction, 
(Schollenberger s method), determination 
of, A (2) 75. 
— methods for, studies on, B (1) 
41. 


dum, total and exchangeable forms 
in, A (4) 130. 
of, penetration method for, A 


wall” 132. 
and silicate rocks, determination of man- 
and magnesium in, A (5) 167. 
tes, water-stable, sedimenta- 
tion tube f. — analysis of, A (4) 129. 
coagulation by aluminum 
and iron — electrophoretic study, A 
(4) 134. 
of, B (1) 45. 
„ effect on grinding a ce- 
ramic nonplastic, A (1) 32. 
particles, conveyance of, by fluid sus- 
pensions, A (5) 170. 


Solid state and liquid state, continuity of, A 


8 
of —— structure of molecules and struc- 
ture study, B (1) 45. 
See Reactions. 
raolecular orientation of thin 
liquid films on, A (4) 133 


Solids, brittle, random fracture of, A (10) 315. 


clay-water solution between surfaces, prop- 


erties of, A (2) 75. 

coefficient of resistance as function of 
Reynolds — A (6) 188. 

dispersion w 0 owering superficial 
’ and hardness by adsorption lay- 
ers, x (6) 192. 

drying of, A (11) 340. 

gas-solid ‘equilibria, studies on, V, A (3) 107. 

t elastic constant 


tual reactions bet 
— between, in system CaO-MgO- 


reactions 
tio d heterogeneous 
stems of, n an 

(9) 


theor hesion of small particles, IV, 
2. — measurements on, A (6) 
185. 


B (5) 
constants of, 


Solvents, organic, physical 


of refractories. See Refractories, 
spalling of. 


gases, ie in 


method, A (11) 
sli 


(3) 
for mortars for wall- and floor-tile installa- 
—. 278. 


“A (10) 308 


glass pots for * 
woe materials testing 
1) 25; aca brick for coke ovens, Kd 


ndry British recom- 
on, A (11) 1 28. 
T on m products 


for brick: by British Standards Institu- 
tion, A (6) 180; common and face, 
— Engineering Standards 


A (2) 62. 
British, ‘list of, B (8) 263 
for colored signal glass, British, A (10) 


os” apparatus in Germany, A (9) 


coke-oven 


for glass in housing, need for, A (3) 88 

— glass, safety, (2) 60. 
te refractories, A (3) 95. 

paving materials, vi 


2 parking strips and gutters, B (3) 
quartz glass and 1 — ware, A (3) 89. 
recommended 


Wr by Nat. 
f 5 ‘DI A (11) 335. 
for roofing tile, British, 
for safety glass for A (9) 273 
for vitreous china plumbing fixtures, B 


(9) 
tentative, of AS. T. M., for 1935, B (4) 136. 
. Refractories 


for sulfur, A (5) 167. 
for water analysis, A (5) 167. 
absorption, apparatus for plotting, 
A (5) 160. 
tion, of metallic complexes of dithi- 
zon, A (10) 313. 
stal, infra-red absorption of, structure 
A (3) 108. 
igmatic, 
80. 


astig with prism objec- 
tive, use of, A (9) 2 


Spectrographic analysis, method for, A (7) 
221. 


„ principles of, methods and ap- 
paratus, A (7) 214. 

ot of quartz crystals, data on, A (7) 
, etric study of smoky quartz, 


A (6) 189. 2 
with — | mirrors for 
ultra-violet measurements, ey 178. 
optic principles of, A (9) 281. 


— uan titative, and 
apparatus for, P (8) 261. 
studies for heat capacities of 


„ principles and methods of, B 


(2) 76. 
See also Fluorescence; Light. 
emission, of selenium oxide, SeO, A (2) 73- 


radiations of, transparency of white glass 
for, A (3) 60. 
ultra-violet, of beryllium monoxide, A (1) 


42. 
visible, in glass, absorption of, A (10) 295. 
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wr lead, of earthenware glazes with 
— 
or turbidity in - 
ric method, 
ueous, | 
Soot, combustion e in formation of, A 
(8) 253; see Smoke. 
Sorption process in soils’ A (0) 286 
an process in s, 
behavior of, A (9) 285. Sound recording on glass disk, coating for, A 
cobalt, nickel, et and zinc in, deter- 
mination of, * 287. 
colloidal behavior of, laws of: cation ex- 
change maximum in alumino-silicates, 
XVI; magnesium silicate, base-exchange 
AI XVII, A (3) 108. 
colloids in, hydration of, in relation to crys- 
tal structure, A (9) 285. 
colloids, sorption of liquids by: surface be 185. 
havior in hydration of clays, II, A (4) for „A (3) 99. 
Specific heat. See Heat capacity. 
Specifications. See also Standards 
A.S.T.M. standards and tentative stand- 
ards, index to, B (4) 137. 
for brick pavements, A (1) 20. 
f 
mendati: 
standard, A. 
Annual Meeting, A (5) 170. 
American Society of Metals, topics at 
fourth conference of, B (1) 12. 
American Society for Testi Materials 
lets issued by, A (11) 324. 
Society of Glass Technology (England), re- 
Inst., B (7) 209-10 
for limestone, A (5) 167. 
for salt cake, A (5) 167. 
8 
a 
cr f 
8 
8 
Spec 
Spec 
measurement of, A (1) 33. Spectroscop' 
Sp 
74. 
| 


426 


Spectrum industrial, A (2) 74; 
A 

Speed 
relation of 
111, A 
Spherical index of, A (9) 281; 
solids, studies on, A 


entilation problem in, A 


Spraying for enamels, P (10) 295. 
nts, enamels, etc., to spray guns, 


fe 
P ( 
(3) 101. 


“Sprechsaal” TE 1936, for ceramics, 
glass, and enamel 


(11) 350. 
Stained See Glass, 13) 360. 


See also Specifications, 


ard. 
for abrasive technique, development of, A 


(2) 51. 
cement, French, in 1934, A (10) 293. 


glass: safety, for weather 
119; for laboratory 


stand- 


Static friction moisture 


relationships, A (9) 286 
state surface and enthalpy surface of, 


A (3) 99. 
(5) 


Steam 6 review of 25 years, A 
17 


7188 for sand - lime brick, effect 
— 4 (11) 338. 


analysis and properties of, A (5) 165-66. 
for Clectrical porcelains, studies on, A (1) 


28. 
fired, for electric insulation, ‘> 157. 


ware, production of, P (10) 307. 
„basic open-hearth steel proc- 


als, alloy steel. 
et ste 
See Glass, decorated. 
measurements on X-ray photo- 
2 192. 
‘ects on clay properties, A (8) 


sterilization ef 
Steuben glassware. See Glass, Steuben. 
Stokers. See also Firing. 
automatic, for brick firing, A (9) 284. 
economic of 


aspects tion, A (5) 170. 
meee, vs. pul fuel firing, A (8) 


preheated air for, economics of, A (1) 47. 
for um- ers, 
and plasticity of, 
ty an asticity o 

A £10) 311. 


See Glass, in. 
vity an 1 
also Claq ware,; Earthen- 


ware, Pipes. 
＋＋— type, vacuum process for, A 


(2) 
acid-stable, test methods for, B (6) Pe: 


bubble formation in, after firing, A (11) 
chemical: data on, 305; manu- 
facture in France, a write vs. 
ordinary, uses for, A 11) white, 
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uses of, A (11) 338. 
1280 (1) 27. 

pink for of, A (9) 266- 


— — of, A 
A (10) 299; and packing of glass, 


stoves. 
composition of, A (8) 


ition of, enamel co 
— 1 
sheet-metal 


design of 
pacts sith porcelain enamel, A (2) 55, A 
patent for combination coal and gas 
range, P 


6) 173. 
for tests on, theory of, A 
(3) 101. 
measurements, Hale-Shaw method, 
A (5) 160. 


Str and mathematical 
method for 4) 127 
Crees, elastic, X-ray measurement of, A 


Strontium, chemical detection of, A (8) 257. 
* _ of, process of manufacture, P 


Strontium oxide and barium oxide, heat 
— of, at low temperatures, A (9) 


industries, safety techniques in, 


B (10) 319. 
mat See also Architecture; 
Building materials; Brick; Brickwork; 
Clayware; Flooring: Housing; Masonry; 
Paving materials; — materials; 
Sewer Pipe; Terra Cotta; Tile 


Gee Tite 


brasive ucts for shaping and surfacing 
of, A 2 = 
buildings, data on, A (5) 156. 
brick, dam: eA penetration of, tests on, A (7) 


for home building, § A 8 62. 
Italian, ) 206. 
lightweight Tie production of, 


and masonry, effect of hydrochloric acid 
on, B (2) 62. 

and metal lath for high strength and low 
cost, A (4) 124. 

noise in construction, B (3) 93 

ies of, and pressure resistance, A 

(9) 275. of, B (3) 

resisting 

thermotechnical properties Ae B ® 93. 

2 oe. pre-stressed, studies on, A (4) 


vitrified paving, as for 
dams and vats, A 1. ) 92 
from waste products, A (1) 7. 
brick veneer, P ( 5 207; "application of, P 
1 62; support. P 6) 180. 
for building, clay mixes, methods 
for, XII-XIII, A (3) 96. 
for 8 scientific manufacture of: 
tests materials and of 
mixes colors for, A (1) — 


r clay mixes 
ion, XIII, * 5 prepa- 
ration of mixes in plants and 
processes, XIV. XVII, A (6) 194. 
building block, P (1) 21, 'P (2) 62, P (4) 124. 
building brick, P ＋ 62 and refractory 


or blocks, P (1) 21. 
1 codes and new materials for, A (8) 
buildir ystems and blocks, 


ng 1411 
brick and tile for, P 37 


Vol. 15 


Structural materials 


Young's modul 
vibration method for A (8) 180. 
for railway 


55; — — aboratories, ry 25 


(6) 174. 
ies of, test station for, 


5 
enamel, wall sheathing, P 


A (5) 170. 
brick and Hy-rib metal lath for, 
A@ 91; travertine os. traver- 
tine, tests on, A (8) 247; wear 
test for, A (4) 129. 


glass, block, sun-heat resistant, A (6) 176. 
went sae units, joining or cementing of, 
P ( 
functions of 4 (11) 330. 
building block, P (6) 179. 
— for flooring and other uses, A (3) 


hygienic, for sanitoriums, A * 

as interior decoration, A (1) 12. 
ing or cementing units of, P (6) 179. 
or modern housi ** 


tile ‘gripper, * A (7) 203 
for walls, use of, A (1) 12. 
wintery Bos.” structural, and protective, 


oud 1 in Australia, A (11) 330; or 
haracter- 


block, resi , and other c 

istics, A (1) 14; hollow, advan of, 

A (3) 88-89; ies of, A (11) ; 
glass building blocks: designs for, P (6) 173: 

production of, P (3) 91; syn ic resin 

sheets for, P (8) 


close mosaics for interior decoration, A (2) 


glass roof, puttyless, P (2) 62. 

glazes for, cold type, P (1) 27. 

hollow wall, effect of air conditioning and 
insulation on, A (11) 334-35. 

for houses, rational design in, B (11) 338. 

in * nature, production, and use, B 

insulation and air conditioning, types of 
wall construction for, A (9) 275. 

metallic N for hospital operating 
floors, A (1) 

metals, corrosion-resisting, with glass, A 


(7) 203. 
Microporite, lightweight calcium hydro- 
silicate, A (7) 
influence on duilding design, 
A (9) 
ornamented ceramic structure, P (6) 183. 
reinforced brick masonry. Masonry, 


reinforced brick. 
roofing tile. See Tile for roofing 
terra cotta, ornamental, unglazed, 
size, firi hy — 0 26. 
tile. See 
floor and — types of, A (2) 67. 
1 2 {Speedtile advantages of, A (11) 
4 35. 
for joists and floors, P (1) 21. 
safety tread, composition of, P (8) 227. 
be production of, A (10) 305- 


proof, P (8) 242. 


large 


wat 
types of, and methods of judging materials, 
A (2) 62. 


wall construction, P (9) 275; brick, tile, 
and slags, P (8) 242; temperature con- 
trol as to oscillations of internal con 
ditions and to characteristics of, 4 (8) 248. 

waterproof masonry construction, P (2) 62. 

e. See also Atomic structure; Chemi- 

cal composition; Crystal structure. 

chemical, of clay minerals, A (8) 256. 

of clays, lattice studies ** 3 (4) 131. 

in crystals, mosaic type, A (8) 255. 

of fine materials, X-ray tests on, A (5) 161. 

of herderite and datolite, A (8) 255. 

and lattice shrinkage of montmorillonite, 
A (8) 258. 

of matter, theories of, and relation to re- 
sistance of materials, A (7) 221-22. 

vs. plasticity in kaolins and clay, A (11) 


of silicates, wey and crystallographic 
studies on, A (6) 188. 
symbols for, use of, A (2) 7 
Structure stu studies for heat 19 of alloys, 
4 (1 


0 
ued) 
ure 
building 
ments, 4 
building wall, P (2) 62. 
conductivity data on, A (3) 93. 
enamel, porcelain: architectural use of, A 
physicochemical studies on, 26. (1) 12; for home A (5) 
188. 29. 
Spinel (magnesium aluminate) for glassmelt- 22 pipes and fittings: clay 
n , for, IV; granular tests and plas- 
ucts from, use in refractory materials, ticity of clays; use of V fusible 
P (5) 156. European clays, data on, vi, * 96; 
for refractories and abrasives, P (8) 246. mixtures for pipe manufacture, VII; ng pr 
Spinel refractories. See Refractories paratus for Patch 1 plastic 
Spit-out. See Whiteware, defects in. a processes, VIII-IX, A (6) 183; types of fi 
Spode, Josiah, contributions to the ceramic apparatus for, X-XI; history and im- 
industry, A (7) 212. ‘ provements in, XII; helical pipe ma- 
Spode ware. See Tableware 1 chine for, XIII, A (10) 305; green pipes, 
9 enamels, P (3) 87; “Kelsan- defects in, origin of vertical de-airing 
te” for interior coating for, A (2) 67. press, XIv; vertical de-airing pipe 
applicable to ceramics, machine, XV, A (11) 337. 
don for dewatering cl weathering of in india Rts) 156 
y or dewatering clay sus- in ' 
pensions, B (8) 252. Stoneware See Tile. 
Spraying of cast-iron enamel, A (3) 86. of enamel sli ition of. P (8 
as for A) 
lor, 
of enamel, card —- 1 records on, A (1) 
7; of enamel slips, methods for, economy 
of, A (1) 9. 
of ename for store-front construction, P (1) 18. 
on chemical attack, A (9) 270. 
oxide, separation of, from various 
dide; application to analytical purifica- 
on oO) 7 ed stannic oxide. A 8) 260. Structural 
Stru 
Steel ind 
ess, 
Steel: 
Stencilin 
8 
Indian b 
ol. 
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in soda glass, 


A (1) 44 


gases, eli nation of, 2822 
in generator ens, arsenic 
in slags, zincate method for, A Ci) 806 
tentative standard method for, A (5) 167. 
Sulfur amber colored. 


in Portland cement, Wagner 
turbi for determination of, A (9) 


— Solu- 
9 viscosity of, A (7) 220 
ive and kinetic stability of, B (6) 
2 of, 
. 2 252; drum T7 213. 
, and process, P 
— viscosity of, inden of Brownian 
movement on, A (7) 220 
ants 170. conveyance of solid particles, A 
globular: viscosity of, III, A (7) 220; 
finely divided dependence ‘of viscosity on 
and flow, IV, A (7) 220. 
2 and clay, ity measurements on, 
plastic flow of, theory of, A (7) 222. 
——4 or resin, for molding 
clayware, P (8) 248. 
and solutions, viscosity of, A (7) 220. 


‘emulsoids,”’ studies on, 


and 
— — 
in, A (4) 118. 
of, A 37. 
, A (3) 98 


bodies, use of 
for — A 182 
in semivitreous ware, studies on, I, A (11) 


Symbols. See also Definitions; 
ture. 
chemical, development a A (2) 73. 
units, and nomenciature, (4) 136. 
units, and nomenclature a International 
Union of Physics Comm., B (1) 45. 
R body aud kane properties, A 


— sulfate recovery from, 

P (5) 

dielectrics, A (11) 339. 
monocal 


Nomencla- 


hy cic silicates under 
2 A (11) 324. 
of p lite, A (3) 108 
thermal: of calcium aluminates, effect of 


fluorides on, I, A (1) 6; of calcium ferrites, 
effect of calcium fluoride on, A (1) 6; of 
calcium silicates, effect of fluorides on, 
A (3) 82-83, A (10) 314. 
Systems, albite fayalite, phase-equilibrium 
studies on, A (10) 315. 
alkali oxi O-AlsOr-SiOr-CO:: 
tions of CO: and K. CO, on potassium di- 
and tetra-silicate, III, A (3) 108. 
anorthi wskite, equilibrium diagram 
of, A (8) 258. 
ee equilibrium diagram of, A (1) 


anhydride sodium 
(NazO- B00), melting-point curves 
A (8) 258. 

CaO-Al:O;-H:O, studies in, A (3) 83. 

er — of fused ce- 
ments, A (1) 4 

20 3Al- O,, studies 
81 7 reactions between solids 


0-80” HO, studies in, I-II, A (3) 83. 
Nach 778 gen, constitution diagram for, 
— albite, studies on, A (9) 


metaborate 
of, 


diopsi vskite, equilibrium diagram 
‘of. 258 


FeO-M 1.888. thermal analysis studies 
5 A (5) 169 

Fe- P , diagram of, A (1) 44. 

gehlenite titanite, studies on, A (8) 258. 

hematite-ilmenite, structures of, A (8) 260 

iron-cementite-manganese carbide- man- 
ganese, phase equilibria of, A (4) 135. 

K:0—-PbO-SiO:, studies on, A (11) 349. 

K:0-SiO:-CO:, pressure-temperature re- 

lations in high silica region, III, A (3) 108. 
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formation of, A Systems (continued) 
KsSOQc-MgSO;-CaSOy, X-ray studies on, A 


(1) 45. 
umina, detailed studies on, 


A (9) 287. thea ( 
de—ferric MgO- 
t 

. — * ng point diagrams of, A 
NazO-SiO:, 

to temperatures in. A 2 A (10) 
potassium borates ), equilibrium 
diagram for, A 250. 

ngle-phase, as s of scientific ceramic 


research, A “i) 44 


Tableware. See also Ceramic ware (fine); 
Glassware; Porcelain (fine). 
Angin. decorative development in, A 


(7) 1 
98 composition for, 8 (5) 157. 
in Canada, of, A (3) 97 
china dishes, care of, A (4) 126. 
circular bowls and dishes, glaze cracks in 
studies on, A pont 2 
tes J. Episcopal 
churches, A a 4. 
decoration ‘of, development of decal size in 
tion’ of of gold bands, A (3) 97. 
as ve material, A (8) 228. 


28 of, A (4) 118 
ecoration 
108. 
A (10) 306. 4 * 


ware, deformation of, A (10) 306 
ll yellow, titanium dioxide for, 


P (3) 103. 
for: china or porcelain, P 


"A (8) 1 
setter for, 


P (4) 114, P (5) 
266, P (11) 323. 
of teapots, coffee- 


P (3) 
P 472 P 3 


„ P (10) 307; 


82. 
unit for, * Taylor, Smith, & Taylor 


Co, A (10) 308. 
semiporcelain, kilns for, at C. C. Thompson 
Pottery Co., A (1) 34. 
semivitreous, syenite in, studies on, I, A 
(11) 339 
spit-out, studies on, A (11) 339. 
style and decoration for, A (7) 198. 
table settings, and epee of 17th to 
20th Centuries, A (7) 198. 
types of, and data on, for buyer, B (7) 212. 
underglaze prints for decoration, A (7) 198. 
White House types, I VIII, A (3) 81, A (6) 
172; of Royalty and American Presi- 
dents, types of, A (6) 172. 
Tableware manufacturers, American Limoges 
China Co., designs of V. Schreckengost, 
A (4) 112. 
sis and labora- 


Talc, decomposition and reaction with Mg, 
Co, and Mn chlorides, A (4) 133-34. 
electrical ins, A (1) 28. 


— raw materials, determination om A (1) 38. 
and soapstone in Wash., tests on, A (4) 132. 
thermal decomposition of, A (2) 76. 
tremolitic, for whiteware bodies, A (2) 67. 
Tanks for ci enameling ware, mec 
cal features of, A (11) 326. 
glass-lined, enamel process for, P (7) 201 
glassmelting. See also Furnaces, glass- 
melting, glass tanks; Pots; Refractories 
for glassmelting. 
wy i and continuous charging of, 
A (9) 270. 
continuous, P (1) 16. 
control of furnace pressure and combus- 
271. 
design of, im; of, A (2) 58. 
float or outlet for, P (8) 238. 
burner system for heating, P (8) 237. 
of, controlled luminous, gas- 
flame method, A (1) 13. 
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Tanks (continued) 
for hollow 
16. 


, effect of iron oxide 


— 
in, A (11) 
an A 331. 
shield for f shelves for rr 
water -cooling 4 (00 1 
storage and y, control 
Testate composition and di 
studies 
on, A (9) 277 
Tar * gas, apparatus for tests on 


Tariff in effect on glass industry. A (1) 
T optical glass, 


Taylor, See Potteries. 

Technical apparatus. See Chemical appere- 
us. 

defini 


eee: and composition 
A (1) 39, 4 22 

ator 
Telemeter system, liquid-level and flow-rate 


remote-reading systems, A (10) 308. 
and development of, 


barium 
(7) 204. 
Smith, & 12 


mirror; Glass, 


 Pyrometers; 


control of, in furnace roofs, A (1) 34; con- 
trol systems and elec- 
tric heating, A (10 


critical temperature of water and of 
solutions of sodium silicate, A (5) 167. 
in electric ’ of, by dilating 
— A (1) 32. 
h, revision of, A (1) 44, A (4) 135. 
measurement of, during ‘enameling, 28 
59; in open- fur- 
naces, A (5) 160. 
processing, measurement and control of, 
I-11, A (8) 251. 
Temperature See also Heat ap- 
paratus; Thermocouples, and other types 


of heat- apparatus. 

for conductivity measurements of fine ce 
ramic bodies, A (9) 282. 

for control in laboratory furnace, A (3) 98. 

electrohydraulic temperature regulator, A 


(1) 32. 
recorder-controllers, A (9) 281. 
German instruments, A (8) 251. 
for measurements and control, I, A (10) 


310; „ and re- 
cording radiation py- 
rometers, I A til) 228. 
velf-operating temperature controller, A (7) 
for — control, types of, A (9) 282. 
— e-well tube sys- 
= A (5) 1 


Temperatare for pulp grinder, system 
or, P (11) 3 

Wheelco System and “Limitrol” appara- 
tus, A (3) 98. 


Tem e curves for drying process, A (11) 
Te of glass. See Glass, tempering of; 
Glass apparatus for lem perin 
erra 
(4) 113; — from — A 112. 
of, A 
(3 
ceramic baths, P (7) 211. 
defécts in, green spots on glazed fireclay 
8 ucts, causes and prevention of, A (7) 
defense of, A (1) 286. 
glazed ware, pinholes in, A (2) 66. 
panels of, firing in small kilns, A (1) 26. 


for war me A 
Terra — | as pottery finish, P (8) 248. 
Tesserae. osaics, tesserae. 
Test operations, ification of, 32 213. 


Testing apparatus for friction and wear be- 

a nonlubricated surfaces, A (7) 214. 

— determination of, A 


automatic potentiometer 


= A (4) 129, A (10) 307. 
Thermal uctivity. See Conductivity, ther- 


mal. 

Thermal constants of setting concrete, A (11) 
324. 

Thermal decomposition of kaolin, A (11) 349 


— ; 
volumetric determination of, in natural — 
water and boiler blowdown with potas- 
* ax.” See Glass. 
Surface. texture. See Gloss. 
Tele 
Telescope disks. See Glas, 
Tel — See Gt teles 
° S aurin ue re- escopes. 8 ass, copes 
Temperature. See alco ect, 
flat c 
patent designs 
67. 
ee server, P (3) 82. 
cream pitcher, P (3) 82. 
cup, P (11) 323. 
dish, P (6) 173. 
pots, 18 P (6) 184. 
saucer, 2) 53. 
spouts for teapots, P (7) 212 
sugar bowls, P (3) 82. 
teapots, coffeepots, etc 
teapot mold, P (5) 158. 
tea 
placing 
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Thermal 
Thermal ualts, data on, B (1) 45. 
Thermochemistry of pgs substances, B 
(10) 317. 
See also Temperature ap- 
peratus. 


vs. metallic, use of, A (10) 309 
2 ) 69. 


measurements by, A 
“nigh velocity” for measuring hot gases, A 
in, A (5) 158. 
bes for or protection of 
A) 1 


types and forms of, II, A (11) 340. 
functions of aluminum, 


oxide, hite, and 
* 


Thermodynamics t. ersibl 
on o rev e gas 
of base-exchange equilibria of clays, A (1) 


44. 
— B 1 


theory and — B ALY 
plications, B (3) 100. and t heir ap- 

data on, B (9) 284 
transmission of heat by radiation, A (9) 284. 


Therm-O-Flake. See Granular materials. 
re um, vs. mercury, research 


recording. A (10) 309. 
small-bulb gas-filled recording, A (8) 251. 
„ electromotive, P (3) 101. 
control for grinding machine, P 


22 A (4) 128-29. 
test apparatus for, A (9) 280. 
Ay 

ydro no- 
line for determination of, 257 


(1) 2. 


acoustic- filter, and structural, li 12 
production ‘methods for, B (10 0} 30 
bentonite in, to increase density, A OF 278- 


79. 
* block and wall structure, P (10) 


building, loading for railway shipment, P 


(1) 21. 
ceramic flux for, P (2) 67. 
friction 


wheel spindle press for, P 


azes for, P (5) 156. 
and efflorescence 


drain, connector, P (4) 124. 
and 


and chimney types in Luxembourg, 


(7) 211; raw leadless, A (2) 67. 
closure for, P 24 275; con- 


A (10) 
— — for, P 
o: end 


struction W esting units, 
ter, (4) 124; A (11) 


and floors, P (1) 21. 
ng vats, tanks, and hop 
— — 2 for setting, A (7) 210. 
vs. 72 grouting for floors in hospitals, 
molsture-expension tests on, apparatus for, 
molded, — hydrosilicate mixture for, 


P (8) 24 
mortar —— for, effect on, A (2) 66. 
oven, defects in, A (2) 
roofing, P P (1) 27, P (5) 156. 

bedplat 


for 


A (3) 96. 


tes, manufacture of, P © 26-27. 
P (2) 67. 


engobes for, A (2) 66. 
fired, at brick factory, A (11) 33 
in enamel steel, A (11) 227. 


(11) 33 
U-shaped Ripe f for, P (3) 97. 


— A (11) 343. Tile 
and insulating methods 


or sdouble-grooved, beaver crown, 
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rf — abrasive composition for, P 
sectioning continuous strip of clay for, 
— drive for cutting, P (5) 
bbles and blisters 


an 
rials on structure of, A (5) 156; firing 


ag FE, of, A (11) 337; modern, 


10117 887. production 11) 337. 
construction, P A 


for surface 

rn production of, A (10) — 

ypes photographic descri — 
cal defects in, A (7) 210. — 

— ace ‘of, measurements on, A (2) 


vitrified, frost stabilit d water absorp- 
tion of, A (9) 
P (1) 27; floor, ceiling. 


. "and floor types, mortars 
for walle, P (i) 27, in Australia, 


apanese counts A (11) 337; 
phyllite, A (6) 183. oat 
, treatment of, P (8) 242. 


low-tile units, A (11) 334-35. 
detection and colorimetric 


tion, specific reagents for, A (10) 315. 
determination of, with antimony and lead, 
iodate titration of, 7 4 
titration A ©) 123 


A (10) 313. 
in Va., mineralization of, A (6) 189. 
umi n rock- forming Silicates, A 
ae dioxide, method of making, P (4) 


production of, P (8) 261, P (9) 289; use and 
uction ‘of, A (3) 105. 
(rutile), for mat crystal 
stable enamels, A (8) 23 
nitride for refractories, A (10) 302 
Titanium oxide, chromium in, determination 
of, A (7) 219. 
white, data on, B (7) 218. 
Titration with N /1000 iodine, A (6) 192. 
See Glass, Pyrer-brand. 


and acid - 


P (6) 171. 
spectrographic analysis cor- 
— of color and composition, A (1) 


lain insulation for, A (2) 6 
12 reflection apparatus for, A (11) 


Transmission theory of coaxial units, A (11) 
340 


See Radioactivity. 
See Glass, decorated, colored. 


oer 
T ent glass. See Glass, transparent; 
Glass, nontr ans par ent. 


Transparent quartz glass. See Glass, quaris. 
Transportation in clay plants, equipment and 
problems in, A (7) 214; see also Loading. 
1 trucks, operating costs of, B (7) 


Tremolitic talc. See Talc. 

1 — studies in system of, 
A ( 

Tricalcium — studies in system of, III, 


Tf See also Refractories, tridymite. 
— err quartz inversion of, A (4) 
4 
heat ca 
(10) 
quartz inversion, — I-II, A (3) 107; 
IlI-V, A (4) 1 
Tridymitization of — brick, A (7) 207, A 
(10) 304. 


Tuckstones. See Refractories, tucksiones. 
T en, separation of, from titanium, nio- 
ium, zirconium, and tantalum, A (2) 75. 
Turbidimeters, Wagner type, for particle-size 
determination, A (4) 127; Wagner type, 
for sulfur — v determination in 
Portland cement, A (9) 287 


+ om of, at low temperatures, A 


Vapors, 
manufacturing hol- 


Vol. 15 


251. 
of A (5) 163. 
See 


tioner for, A (5) 160. 


25 in tunnel — correction of, 


W See Clays, clay varves. 
distri’ ion curves, determination 
of, 111, A ) Nin: curves for 
mg process, 

Ventilation. See also Air conditioning; Fans. 
fume exhaust systems, design for, A (4) 127. 
in 2 * installations, equipment 

e in Colo., mining of, A (3) 105. 

exfoliation of, process for, P (7) 224. 

ed, process for, P (4) 129. 
W heat-resistant enameling iron, A 


(10) 294 
See Glass, pharmaceutical. 
material for 18 


ow 
for, A 


for determination of 
1 s modulus on building materials, 
A (5) 150. 
eters (viscometers), all-glass routine, 
iples and operation of, A (7) 213. 
falling sphere, wall correction for, A (4) 127. 
for — © kaolin and clay suspensions, 
types of, A (9) 288-89. 
sphere, for density and fluidity tests on 
glasses and slags, A (1) 15 
Viscosity. See also Plasticity. 
of — and basic open-hearth and cu 
urnace slags in A. state, B (6) 1 
of — glass, effect of temperature 
and salt additions on, A (4) 117. 
complex, application to dielectrics, A (4) 117. 
dynamic, poise as 1 for; kinetic viscos- 
ity equation, A (8) 260 
and electrical conductivity of fused sili- 
cates, simultaneous measurement to 
1400°C, A (6) 177. 
electro-, theory of, II, A (7) 220 
of ether-alcohol collodions diluted, effect of 
alkalinity of glass on, A (6) 176. 
of fused — (6) 193, A (8) 235. 
„ Reynolds number for, A (10) 309 


la 


lass. See Glass, viscosity of. 
high, effect on flow around cylinders, A (8) 


of kaolin and clay suspensions, A (9) 288- 


Margule’s method for measurement of, se- 
lection of temperature of reference, A 
(7) 203 

nature of, and principles of measurement 
for, A (8) 260. 

of . products, apparatus for, A (7) 

13. 


and plasticity of disperse systems: clay 
suspensions, plastic-flow constants of, I; 
plastic properties of dough, rotating cyl- 
inder method for, II; of resin soaps, III; 
plastic-viscous properties of molten 
— and rocks, IV; of peat, V, A (7) 


plastometric investigations of substances 
of high viscosity, A (7) 220-21. 

of suspensions and solutions: suspensions, 
I; theory of electroviscosity, Il; vis- 
cosity of globular suspensions, III: vis- 
cosity of finely divided globular suspen- 
sions, IV; influence of Brownian move- 
ment on viscosity of ellipsoid suspen- 
sions, V; viscosity of acicular suspen- 
sions, VI, A (7) 220. 

variation in, effect of rupture on plastic 
bodies, A 7 220. 


— 
Underclays. See Clays. 
Undergiazes. See Glases. 
Vacuum, degree of, and general forming prob- 
lems, A (6) 184. 
and high-vacuum methods for 
bodies, de-airing process, A (10) 
of, A (1) 26; effect of slip composition, Vacuum wy for measuring small pres- 
sures 
Vacuum fllt paratus, 
Alters. 
Vacuum flasks, silvering of, P (8) 236. 
Vacuum press. See Pressing apparatus. 
— electronics at ultra-high fre- 
quencies, A (11) 341. 
Valves, control types: air-operated, A (9) 
282; mechanism of, A (5) 158. 
a- glass, for corrosive gases, A (9) 270. 
bon Stabilflo, positioner for, A (5) 160. 
Vanadium, steigerite as new mineral from, A 
— See Lamps. 
Tile 
Tin, determina- 
Tin — 
T erous iron ores, See Ores. 
Titanium, chromium in, product of, P (9) 290. 
history of, and uses for, A (11) 347. 
as phosphate, precipitation of, A (8) 259. 
solubility of, in sulfuric acid, A (4) 135. 
trivalent and tetravalent, color reactions of, 
vi 
(9) 277. 
um e for refractories, A (6) 182. 
Threads of glass. See Glass, threads. 
Tile. See also Clayware; Earthenware; 
Sewer pipe: Stonewere; Structural mate- 
a Toughness of abrasive bonds, determination 
(6) 185. 
colored, sintered gl 
defects in, di 
(10 3036. in. Trade directories. See Directories. 
dies — — of P (3) 101 t Transfer apparatus, P (1) 34. fe 
4 Transformers, surge-proof distribution, porce- 
, fused process 
for, A (7) 210. 
enamel, mounting for, P (10) 295. 
face: in France, A (2) 62; mounting for, P 
(8) 249. 
for filters, P (9) 279. Transmutations. 
frangibl 
furnace 
and 
disintegration of, A (1) 26. 
efflorescence on, cause of, A (11) 337. 
— — 
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lation 
slags, studies — 55 119. 
of of wall 8 oe 
‘clas on, 
Vitaglass. See See Gi 
li 
A (10) 299 


See also Glass. 
— apparatus and method for, P 


of, to lead 


(3) 


glass, fused silica, glazed porcelain, proper- 
= A (5) 1 147. 


P (5) 150; dpparatus for, P (1) 


studies on, A 2 76; Zacharia- 
cited L 76. 
Wor of firing condi- 


ies, dry working of mixes for, A 


transformation point and 
incipient softening of, A (11) 349. 
oids, volume of, determination of, A (10) 


Volatilization of lead te 2 lead oxide- 
silica mixtures, A (6) 1 
Volcanic 
Volumetric 


volu- 
metric extraction analysis, A (3) 108. 

er turbidimeter. See Turbidi meters. 
tile. See Tile. 

Sal. deénameling defective ware, A (1) 


Waste dust. See Dusis. 


Waste glass. See Glass, waste. 

Waste heat. See Heat. 

Waste material on shale), for floatable 
brick, A (8) 24 

Waters 2 ndustrial, in Canada, analysis of, B 

tentative standard method for analysis of, 

A (5) 167. 

Water a of brick, classification by, 

9 adsorption of clays, lowering of, P (8) 

Water compounds in clays, A (3) 109. 

Water of glass tanks, A (6) 178. 


Water 1 exploding, for ore crushing, A 


(3) 99 
See also Sodium silicates. 
melting of, from unfinished sulfate products, 
A (9) 287. 
solid, for — of acidproof cements, 


estimation for, 
foam (lather) studies, A (9) 279 
construction. See Structural ma- 


Wat See also Coatings. 
efféct on — of 


— * (1) 7. 
Water- „ saturated, specific volume of, 
ioe eat of vaporization of water, A (2) 


sulfuric-acid —o for vapor pressure 
tests, A (6) 
Wave mechanics for X-ray studies, B (2) 76. 
Weathering. See also Corrosion. 
a as 1 against soil erosion, A 
of 1 and tile, 
frost · stability tests on, A 
2 — — 2 A (5) 136. 
0 ys, effect o temperature on per- 
— and frost stability of, 3 (10) 


and 
(9) 


of clays, a = sand to decrease frost in- 
juries, B (10) 306 

a frost resistance of building materials, 

A (10) 300. 


Ceramic Abstracts—Subject Index 


See Glass, corrosion of; Glass, 


cements, effect of high 
, of feldspar rocks, A (5) 165. 
of Finnish clays, 


a frost-resistant brick, composi- 
tion for, P (8) 242. 


portable chemical bal- 
ance, A (1) 33. 1 
‘A (8) 240 air-dampe vs. chaino- 


fusion quality of, 4 . 
internal strain tests on, A (2) 56 
Flexare welder, automatic, A (1) 7-8. 
gas and arc, A (11) 328 
of gray castings by gas fusion, A (6) 174. 

tO) BT. 7 s, methods for, and data on, A 
protective appliances for, types of, A (11) 
340-41. 


Wi See 2 
Western Soc lass. 


Wet of cok „A (11) 343. 
See Sandi ing ap 

lee System” of temperature control, A 

See also Ceramic ware (fine); 

Chinaware; Porcelain (fine); Tableware; 
Sanitary ware. 

bentonite in, to increase plasticity of, A (2) 


67. 
bedies and glazes for, symposium on, A (4) 
VII 


in Teal, A (7) 117 
, cone 015 cost, A ALS 67. 


si 
Ww 


eers. See Societies, 


ys for 
for, 


disco 
titanium — A (5) 4577 = A 
(11) 339; and hair cracks in, 
studies on, A 5) 157. 


“ees” of blue goods, causes of, A (1) 
1 uxing effect 2222 (7) 211. 
in, A 


P (1) 29 
— syenite in, effect of, A (3) 98 


2 ee of firing time on, A (7) 


quality control of, apparatus oe (6) — 
"echnical 
— cles far. studies on, A (1) 40. 
1 dodies, ‘tale in, tremolitic type, A 
Whitoware infus re- 
See Glass, stained; Glass, 
window 


for mineral - wool production, A 
2 — solubility of, in pure glass, A (7) 


221. 
ool, mineral, moisture-resistant, production 
of, P (2) 61; see also Insulating materials. 
— and composition 


of, A (10) 315. 
yndham liquid-coa! process, A (3) 103. 
Xerometer for measuring drying power of at- 
See Glass, X- 
for fine-structure examina- 
tion, A (3) 101. 
water-cooled targets for tubes, method for 


— buttons in brass for, 
A (7) 213 


X-+ra der camera, A (5) 161 
X-ray “Aigraction patterns, See Diffraction 
patterns. 
X-ray 


ster tric e- 
ments on, A (6) 192; powder photo- 


2 color changes of, on heating, A (5 167. 
2 5 — deposits of, uses for, A 
production of, P (8) 261. 
2 determination of, A (3) 107; 
French sources of, A (3) 104. 
a a lor cast-iron enamels, A (1) 
* (3 
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